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Experiments in Concert 


From July 1957 through December 1958 observers of 61 nations will 
participateein the International Geophysical Year to produce the biggest 
cooperative scientific venture in history. Geophysics is peculiar in its need 
not merely for vast masses of data, but for data obtained simultaneously 
in many different parts of the globe. Use of simultaneous measurements 
was first made in 1741, when Celsius (known also for his thermometer 
scale) of Uppsala, Sweden, suggested to the London instrument-maker 
George Graham that they watch their suspended magnetic needles on a 
common schedule, and so determine whether disturbances in a needle at a 
given place implied disturbances at distant places as well. On 5 April, un- 
usual motions were observed at both Uppsala and London. 

Magnetic storms and other magnetic variations were not studied on a 
large scale, however, until almost 190 years later, when Humboldt, the 
great traveler, observer, and impresario of science, persuaded scientists 
and governments to take part in a Magnetic Union. Under arrangements 
worked out in part by Gauss, investigators at 50 stations sat in wooden 
huts, recording the declination of magnetic needles—from Dublin to Gét- 
tingen to Nertschinsk to Van Diemen’s Land in Tasmania to Philadelphia. 
Reports were published from 1836 to 1841. In 1839 the British Govern- 
ment dispatched two ships to antarctic seas to conduct magnetic research. 

Humboldt noted that this project was “not without importance to sea- 
men.” Gauss agreed and added: “The search for the laws of natural phe- 
nomena is an end and has a value in itself for the natural philosopher, and 
a peculiar charm invests the recognition of order and harmony in happen- 
ings that apparently are quite irregular.” Some years later, Maxwell, who 
was a boy attending Edinburgh Academy when the Union ended, com- 
pared it with Bacon’s vision of “Experiments in Concert,” adding: “. . . the 
scattered forces of science were converted into a regular army, and emula- 
tion and jealousy became out of place, for the results obtained by any one 
observer were of no value till they were combined with those of the others.” 

Direct inspiration for the present International Geophysical Year de- 
rives from the two earlier International Polar Years of 1882-83 and 
1932-33. The period of 1957-58 was chosen because it is expected to be 
a good season for sunspots. Certainly, the boldest feature of the program 
will be the exploration of the upper atmosphere—by balloons to 50,000 
feet or more, by rockets to 200 miles or more, and by the artificial satel- 
lites of the United States and the Soviet Union to perhaps 1500 miles. 
The resulting data should bear both on theoretical questions and on such 
practical matters as improved techniques of weather forecasting and long 
distance radio communication. 

Unfortunately, new knowledge about our planet can be made to serve 
the needs of war as well as peace. But who does not hope that the close 
of the International Geophysical Year will see a climate more conducive 
to peaceful uses, and who does not hope that the cooperative effort itself 
will contribute to this change?—J. T. 
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Radioactivity of People 


and Foods 


Ernest C. Anderson, Robert L. Schuch, 
William R. Fisher, Wright Langham 


The problems of widespread, low-level 
radioactive contamination from nuclear 
weapons testing have been increasingly 
before the public during the past year. 
The principal concern is the fallout and 
entry’ into the biosphere of strontium-90. 
There is general agreement that present 


levels of strontium-90 in foodstuffs and ° 


in the human body are far below the 
most conservative permissible amounts; 
however, the human burden of stron- 
tium-90 may be expected to rise as a 
result of deposition of stratospheric 
debris from weapons already (and sub- 
sequently to be) tested. Predictions based 
on conservative assumptions indicate 
that there remains a considerable mar- 
gin of safety. If the rate of weapons 
testing continues to increase, however, 
this margin may eventually disappear. 

Although the permissible levels con- 
tain inherent safety factors, it is essen- 
tial that*close attention be devoted to 
all aspects of the fallout problem during 
the next several years. Only in this way 
can advance notice of the possible ap- 
proach to permissible levels be obtained 
and assurance given that they will not 
be exceeded inadvertently. Recent re- 
ports of the National Academy of Sci- 
ences—National Research Council Com- 
mittee on the Biological Effects of 
Atomic Radiation (/) support the im- 
portance of systematic measurements of 
general levels of radioactivity in order 
that information on the rate of accumu- 
lation of extraneous radioactivities may 
be obtained while the latter are still be- 
low natural levels. 





Dr. Anderson, Mr. Schuch, and Dr. Langham 
are members of the biomedical research group at 
Los Alamos Scientific Laboratory, University of 
California, Los Alamos, N.M. Mr. Fisher, a former 
member of the group, is now at the University of 
Colorado School of Medicine, Denver. 
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Large-scale production of nuclear 
power will create problems of a similar 
nature. A 100-megawatt (heat) reactor 
will, in one year of operation, produce 
the same quantity of long-lived fission 
products as the detonation of a 1-mega- 
ton fission bomb. The estimate of the 
U.S. nuclear power production rate by 
1975 is 20,000 to 40,000 megawatts, and 
the United Kingdom expects to be pro- 
ducing 6000 megawatts by 1965. Reac- 
tor-produced fission products constitute 
a much less immediate problem than 
those from a bomb test, since more con- 
trol can be exercised over their imme- 
diate fate, but disposal of the fission 
products must eventually be made. 

If disposal is to be simple enough to 
make nuclear power economically com- 
petitive, dispersal by natural means such 
as ocean burial or other means may have 
to be resorted to. This will increase the 
possibility that reactor-produced fission 


‘products may ultimately enter the food 


cycle and reach man. The basic prob- 
lems of permissible body burdens and 
distribution mechanisms in the _bio- 
sphere, therefore, are similar for bomb 
and reactor debris, and information 
gathered in the study of the former 
problems should prove v2iiable in the 
latter. 

An extensive survey of strontium-90 
levels (Project Sunshine) has been un- 
derway ‘for several years, and the results 
have been reported by Libby (2-4) and 
by Kulp (5). Because strontium-90 and 
its daughter yttrium-90 emit only beta 
rays, analysis requires time-consuming 
and destructive chemical separations. 
Detailed studies of the temporal and 
spatial distribution of long-range fallout 
would be easier if they could be based 
on a gamma-emitting nuclide. The dis- 
covery of the presence of the fission 
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product cesium-137 in human beings 
and in foodstuffs by Miller and Mari- 
nelli (6) provides a possibility of such an 
approach. 

Similarity of the decay chains of the 
fission products of mass 90 and mass 137 
indicates that distribution of cesium-137 
and strontium-90 in bomb debris will be 
similar: 


33 sec 
Kr® —— Rb®* 


28 yr 64 hr 
Sr® —— Y® —— Zr” (stable) 


2.7 min 





19 sec 3.4 min 27 yr 
I —_—> Xe'™* ———> Cs'* —_>- 
2.6 min 


Ba"™ — Ba™’ (stable) 


Both nuclides have two gaseous or 
volatile predecessors with appreciable 
half-lives. Strontium-90 and cesium-137 
are formed at relatively late times after 
bomb detonation and are not propor- 
tionally included in the larger and more 
refractory particles which fall out lo- 
cally. Stratospheric storage and distant 
deposition will be high for both nuclides, 
and their ratio in distant fallout should 
be approximately that calculated from 
the known fission yields. Once strontium- 
90 enters the biosphere, its behavior be- 
comes very complex. Its concentrations 
along the ecologic chain change slowly 
and reflect a summation of all past fall- 
out. In addition, it enters plants both 
through the soil (in some relationship 
with available calcium) and by foliate 
absorption from direct fallout. 

One very important and difficult prob- 
lem is to determine the fraction of 
strontium-90 entering the ecologic chain 
by way of these routes. Cesium-137, how- 
ever, is apparently poorly taken up from 
the soil by plants (7) and its biological 
half-times (8) are comparatively short 
[140 days in man (9) and 20 days in the 
cow (10)]. These factors suggest that 
cesium in people and in milk and other 
foodstuffs may be a direct and relatively 
simple measure of fallout rate. One 
should be able, therefore, to make a di- 
rect determination of fallout rate as a 
function of geographic location and 
time, as well as of changes in strato- 
spheric storage following test operations, 
by measuring cesium-137 in biological 
materials. Cesium-137 measurements on 
soils might provide a more convenient 
method than strontium-90 measurements 
for estimating integrated fallout. 
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Cesium-137 and strontium-90 also are 
similar in that they are soluble and 
closely related to potassium and calcium, 
respectively, which are normal base ex- 
change cations in soil and essential con- 
stituents of living matter. In this they dif- 
fer from other high-yield fission products 
such as zirconium-niobium-95, ruthe- 
nium-rhodium-106, and _ cerium-144, 
which have been observed in rug dirt by 
Miller and Marinelli at Argonne Na- 
tional Laboratory (JJ) but which are 
apparently not ecologically concentrated 
and have not been detected in the gen- 
eral population and in foodstuffs. 


Potassium-40 and Cesium-137 in 


People and Foodstuffs 


After the announcement by Miller 
and Marinelli of the presence of cesium- 
137 in people (6), an intensive program 
of study of this nuclide in people and 
in foodstuffs was begun at the Los 
Alamos Scientific Laboratory. Some 1500 
measurements were made; preliminary 
results have been reported previously 
(12). This article (13) summarizes the 
data collected during 1956. A compila- 
tion of all the primary data is being pre- 
pared as an unclassified laboratory report 
which will include detailed analyses of 
procedures, sources of error, and other 
information. 

Measurements were made with the 
Los Alamos “human counter” (14), a 
large liquid scintillation detector that is 
capable of counting gamma rays from 
human subjects and from samples of 
foodstuffs up to several hundred pounds 








in weight with 100 percent geometrical 
efficiency. Although the energy resolu- 
tion of this detector is quite limited com- 
pared with that of a sodium iodide (thal- 
lium) crystal, it is adequate to permit 
the simultaneous determination of the 
cesium-137 (0.661 Mev) and potassium- 
40 (1.46 Mev) gamma rays. Its ultimate 
sensitivity is 0.0005. microcurie of 
gamma activity (20 disintegrations per 
second) for only 100 seconds of count- 
ing time. If a 100-kilogram sample is 
counted, this corresponds to a specific 
activity of 5x 10-45 curies per gram, 
which is far below the natural radioac- 
tivity of most materials. The natural po- 
tassium-40 radioactivity of man (about 
0.013 microcurie as gamma rays) can 
be measured to a precision of better than 
5 percent in less than 2 minutes. The 
cesium-137 determination has a preci- 
sion of 0.001 microcurie for the same 
counting time. 

Potassium-40 in people. The average 
potassium content of the adult male is 
estimated to be about 133 grams (6, 15, 
16) (0.19 percent of gross body weight 
of the standard man), which is equiva- 
lent to about 400 potassium-40 gamma 
disintegrations per second. 

Figure 1 gives the natural potassium- 
40 gamma activity of 164 representative 
subjects, 81 of which were reported 
earlier (17), plotted against gross body 
weight. These data show a pronounced 
scatter of the points to the right of a 
limiting line and a definite difference 
between males and females. Correlation 
of potassium-40 activity with the fat-free 
body weight of a select group of these 
subjects indicated the amount of fat to 
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Fig. 1. Potassium-40 gamma activity in people as a function of gross body weight. 
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be the principal factor causing variation 
in apparent potassium content of the 
body (17). The total body potassium ex- 
pressed as percentage of gross body 
weight will show considerable variation, 
therefore, depending on sex, age, weight, 
body type and physical activity, but it 
can be accurately calculated from a de- 
termination of total body water. 

In Fig. 2 the specific activity of po- 
tassium-40 (gamma disintegrations per 
second and pound) is plotted against 
subject age. These data confirm the gen- 
eral decrease of potassium with age re- 
ported by Sievert (1/6). The solid lines 
indicate the probable upper limits for 
uncontaminated male and female sub- 
jects, respectively. Not enough children 
have been measured for us to be certain 
of the trend below age 15. The dashed 
lines, therefore, are estimates over this 
region. Deviation from these curves is 
an indication of possible surface con- 
tamination of individuals during periods 
of local fallout, since only 0.002 micro- 
curie of hard gamma contamination is 
sufficient to raise the average adult from 
the lower to the upper limit of the spe- 
cific activity distribution. 

Cesium-137 in people. Libby (2) 
adopted the procedure of reporting stron- 
tium-90 results as strontium-90/calcium 
ratios because of the metabolic similarity 
of strontium and calcium and to facili- 
tate the comparison of different types of 
materials. Our cesium-137 results are re- 
ported as cesium-137/potassium-40 ra- 
tios for similar reasons. The principal 
differences in the biological behavior of 
the two elements can be accounted for 
in terms of the appropriate biological 
half-times. The ratios are reported as the 
ratio of cesium-137/potassium-40 gamma 


disintegrations (18). 


Figure 3 summarizes the measurements 
of cesium-137/potassium-40 ratios in 
people for 1956. The triangles represent 
results in people from various parts of 
the United States (the distribution is in- 
dicated on the map, Fig. 4). Each point 
is an average for 10 to 20 persons, and 
the range of values before averaging was 
0.1 to 0.9. The circles are averages of 
measurements on a local control group 
of 10 laboratory . personnel. The scat- 
tered high values during the period from 
June to September are probably the re- 
sult of surface contamination from tropo- 
spheric fallout during Operation Red- 
wing. That they were caused by surface 
contamination was indicated by their 
sudden rise and fall, by abnormally high 
apparent potassium-40 values during the 
same period, and by the fact that these 
high apparent potassium-40 values were 
reduced to normal after bathing in those 
cases in which remeasurement was pos- 
sible. 

Because of this evidence of external 
contamination, a line through the more 
reproducible lower limit of the distri- 
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ore the cloud as estimated in the U.S. Pub- 
ric Fig. 4. Geographic distribution of cesium/potassium ratios in people. lic Health Service air sampling network. 
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A peak in the activity in Wisconsin milk 
in October is indicated also; it may be 
the result of a foreign test. 

Data on geographic distribution of the 
cesium-137/potassium-40 ratio in milk 
are as yet scanty, but are summarized in 
Fig. 8. As with the measurements of peo- 
ple, one concludes that distribution is 
essentially uniform within the limits of 
the data. The uniformity, of course, ap- 
plies only to the periods in which tropho- 
spheric clouds are not present. It is in- 
teresting that the two Australian milk 
samples (Fig. 7) are in agreement with 
the general U.S. average, lending sup- 
port to the assumption that the general 
levels are derived from the stratospheric 
reservoir. A sample of American dry 
milk produced in 1942 showed no de- 
tectable cesium-137, the cesium-137/po- 
tassium-40 ratio being less than 0.02. 

Some preliminary measurements of 
cesium-137 in foodstuffs other than milk 
are given in Table 1. During the spring 
of 1956, beef and lamb showed a ratio 
comparable to that of people but con- 
siderably higher than similar samples 
collected in the winter of 1956-57. Dur- 
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ing both periods, beef and lamb consist- 
ently ran higher than pork, which might 
be expected from the differences in graz- 
ing and feeding habits. One sample of 
dried blood collected in April 1952 
showed a ratio less than one-third that of 
samples collected during the winter of 


1956-57. 


Discussion 


Measurements of present levels of 
cesium-137 in people indicate that it is 
of little significance in the potential haz- 
ard of radioactive fallout from weapons 
testing programs. The present average 
cesium-137/potassium-40 total disinte- 
gration ratio is about 0.05. Taking into 
consideration their respective energies, 
the radiation dose from present levels of 
cesium-137 is only one-twéntieth of that 
from natural potassium-40, or about 1 
milliroentgen per year. This is about 1 
percent of the average total natural radi- 
ation dose and less than 10-* of the dose 
of cesium-137 given in the Recommen- 
dations of the International Commission 
for Radiological Protection as the maxi- 
mum permissible level for the general 
population (20). Interest in cesium-137, 
therefore, centers on its potential use- 
fulness in the study of fallout mecha- 
nisms. 

A rough quantitative comparison of 
the present average strontium-90 and 
cesium-137 levels in people is of interest. 
According to Libby (3), the strontium-90 
level in children is about 0.001 micro- 
curie. A fractionation factor of about 10 
against strontium between primary fall- 
out and human bone is indicated by the 
stable strontium data (2/) (that is to 
say, the strontium/calcium ratio in soil 
is 10 times the strontium/calcium ratio 
in bone), but cesium can be assumed to 
be quantitatively. absorbed by both cow 
and man. Although strontium will con- 
tinue to accumulate because of its long 
biological half-time, the effective ac- 
cumulation time for cesium will be lim- 
ited to some 200 days. If stratospheric 
fallout is assumed to have begun with 
Operation Castle (1954), strontium-90 
has been accumulating for some 2 years, 
and this factor will cause it to exceed 
cesium-137 by 2 x 365/200, or 3.6. Fi- 
nally, the relative activity yield in the 
fission process is 1.27 in favor of cesium 
(assuming fission yields of 0.0510 and 
0.0620 for the mass-90 and mass-137 
chains, and half-lives of 27.7 years for 
strontium-90 and 26.6 years for cesium- 
137). The over-all factor is then 10x 
1.27/3.6, or about 3 for cesium-137, and 
the estimated level based on a strontium 
level of 0.001 microcurie is 0.003 micro- 
curie. Considering the crudity of the sev- 
eral approximations, this is in surpris- 
ingly good agreement with the observed 
average of 0.005 microcurie. 


Table 1. Radioactivity in foodstuffs. 








K” 
specific 
Sainbie activity Cs’/K* 
P (disinte- ratio 
gration/ 
sec lb) 
Meat, spring 1956 
Beef rounds 3.84 0.53 
Lamb, dressed 
carcass 3.83 0.81 
Pork, fresh hams Bde 0.30 
Pork, loins 3.23 0.19 
Meat, winter 1956-57 
Beef, sirloins 2.75 0.15 
Lamb, dressed 
carcass 3.67 0.16 
Pork, loins 3.55 0.10 
Pork, loins 3,26 0.07 
Dried blood 
Illinois, Apr. 1952 9.2 < 0.07 
California, winter 
1956-57 1 0.25 
Minnesota, winter 
1956-57 5.4 0.25 
Texas, winter 
1956-57 5.9 0.18 
Flour, spring 1956 
High-altitude wheat 
(Colorado) 1.30 0.09 
Bleached, enriched 
(A) 1.70 0.32 
Bleached, enriched 
(B) 1.49 0.27 
Whole wheat, 
graham 7.00 0.11 
Potatoes, spring 1956 
Colorado 7.82 < 0.06 
Idaho 6.52 < 0.06 
Vegetables, spring 1956 
Lettuce 2.34 < 0.07 
Cabbage 3.20 0.12 
Carrots 6.82 < 0.03 
Fruits, spring 1956 
Tomatoes 3.81 0.03 
Oranges 2.10 0.38 
Grapefruit 3.30 0.25 
Watermelon 3.75 < 0.03 
Coffee, spring 1956 
30.00 < 0.06 


Table 2. Calculated cesium-137 intake 
based on per capita food consumption. 
Diet was based on “Consumption of food 
in the United States, Supplement for 1954 
(22); N.D., not detected. 





Con- 





Cs"? Cs 
suMP- concn. intake 
Source tion (muc/ (muc/ 
(Ib/ 1001b) mo) 
mo) 
Dairy products 
(as dry-milk 
solids ) §.3 14 0.81 
Meats 11.4 33 6 O58 
Flour and cereal ; 
products 13.0 LO O49 
Vegetables 16.8 N.D. ? 
Citrus fruits Es 2.4 0.21 
Potatoes 8.8 N.D. ? 
Total Lo 
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Fig. 8. Geographic distribution of cesium/potassium in milk. 


Measurements of cesium-137/potas- 
sium-40 ratios in milk during 1956 (Fig. 
7) indicated peak activities resulting 
from periods of tropospheric fallout. The 
relative effect of such increases in food- 
stuffs on the cesium-137 level in people 
can be estimated from the simple model 
shown in Fig. 9. A step function change 
in the foodstuff level will be followed 
by a (1—e™*) change in the population 
level (where A is the biological elimina- 
tion rate), and a new equilibrium value 
will be reached only after an elapsed 
time of the order of 1 year. If the food- 
stuffs return to their previous value be- 
fore equilibrium is attained, the popula- 
tion level will cease rising and will decay 
back to its previous value with a half- 
time corresponding to the biological 
elimination rate. 
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This model can be applied to the situ- 
ation during July and August, when the 
level of cesium-137 in milk rose by about 
a factor of 3. Since not enough data are 
available to define completely the shape 
of the peak, and since milk values are 
used as representative of all foodstuffs, 
the actual peak can be replaced with a 
step function of the same approximate 
area. This gives a rise of about two times 
“normal” for a period of 50 days. In 
this case, the maximum rise in the popu- 
lation level, predicted on the basis of the 
model in Fig. 9, is 20 percent. Using the 
average value of the cesium-137/potas- 
sium-40 ratio for the control subjects in 
the spring of 1956 (Fig. 3) of 0.4, their 
calculated ratio 6 months later is 0.5. 
The observed summer maximum average 
was 0.48, in agreement with the model. 


An estimate of the biological half-time 
of cesium-137 in the chronically exposed 
case was obtained by counting a large 
urine sample representing 52 man-days 
of excretion. The sample showed 408 dis- 
integrations per second of potassium-40 
(136 grams of potassium) and 40 disin- 
tegrations per second of cesium-137. As- 
suming an average body burden of 0.005 
microcurie of cesium-137 for the six sub- 
jects who contributed urine samples, the 
excretion rate is 0.004 per day, which 
corresponds to a half-time of some 180 
days if the excretion is exponential and 
entirely urinary. If fecal excretion is 25 
percent of urinary, the half-time would 
be 145 days. This is in agreement with 
the biological half-time of 140 days ob- 
served on volunteers who ingested 1 mi- 
crocurie of radiocesium (9). 

Using Bureau of Agriculture statistics 
for food consumption per capita in the 
United States (22) and our preliminary 
values for the average cesium-137 con- 
tent of foodstuffs, the dietary intake of 
cesium-137 can be estimated (Table 2). 
On the basis of these data, it appears 
that milk contributes about 50 percent 
and meat about 25 percent of the cesium- 
137 found in the body. The excretion rate 
of cesium-137 can also be estimated from 
these intake data. This method is only an 
approximation because of uncertainties 
in diet and in the average cesium-137 
level in the various dietary components. 
According to the data in Table 2, the 
turnover rate is of the order of 1.5 milli- 
microcuries per month, compared with 
the observed value of 0.6 millimicro- 
curie. Part of the discrepancy may result 
from using retail weights in computing 
the diet with no allowance for wastage 

and loss of minerals in cooking, but the 
principal source of error is probably the 
inadequacy of our knowledge about 
cesium in foodstuffs. For comparison, a 
similar computation was made for po- 
tassium (Table 3). The calculated po- 
tassium intake is about 3 grams per day, 
while the observed urinary excretion was 
2.6 grams per day. Elkinton and Dan- 
owski (23) reported potassium turnover 
as falling in the range of 2 to 6 grams 
per day. 
While the spring 1956 average value 
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Fig. 9. Calculated effect of increased 
cesium in diet on human level. 
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Table 3. Calculated potassium intake 
based on per capita food consumption. 





Potassium 





Con- 
sump- Con- In- 
tion tent take 


(Ib/mo) (g/lb) (g/mo) 


Source 





Dairy products - 5.8 6.0 35 


Meats 11.4 i Reed 14 
Flour and cereal 13.0 0.5 6 
Vegetables 16.8 1.0 17 
Citrus fruits 3.2 1.0 3 
Potatoes 8.8 2.0 18 
Total 93 





for the cesium-137/potassium-40 ratio in 
milk was 0.25, the average in people for 
the corresponding period was 0.4. This 
difference may be explained on the basis 
of the longer hold-up time of cesium in 
the body as compared with potassium. If 
Qeesium iS the amount of cesium in the 
average daily diet, and Qpotassium is the 
corresponding amount of potassium, then 
costum/@ potassium is the cesium/potas- 
sium ratio for the average diet. The milk 
ratio can be used since it is the most im- 
portant single factor and is the only one 
known with any accuracy. The equilib- 
rium amounts of cesium and potassium 
in the body, on the basis of the simplest 
model, will be given by the product of 
qt for each element, where t is the mean 
life of the element in the body (24). For 
cesium, t has been determined to be 200 
days; t for potassium can be estimated 
from our data on the potassium content 
of normal urine as about 58 days. There- 
fore, cesium should be concentrated rela- 
tive to potassium by a factor of 200/58, 
or 3.4. If the average diet ratio is 0.23, 
the predicted ratio in people is about 0.8. 
This is too high by a factor of 2. 

Libby (4) has estimated stratospheric 
injection by Operation Redwing at about 
6 megatons of fission products in addi- 
tion to the 18 megatons left from the 





previous operations. This would imply a 
30-percent increase in the fallout rate 
from the stratospheric (world-wide) 
component after the tropospheric com- 
ponent is gone. A comparison of the 
spring and autumn milk averages indi- 
cates no detectable increase in the fall- 
out rate. The spring sampling was inade- 
quate; hence there is considerable un- 
certainty about the proper average. How- 
ever, it would appear that, if anything, 
the cesium levels in the fall were lower. 
This may be a seasonal variation result- 
ing from the change from pasture to hay 
feeding of the dairy herds, which would 
conceal possible small increases. 


Summary 


Measurements of the cesium-137 con- 
tent of people and of foodstuffs indicate 
that this nuclide is unlikely to be a de- 
cisive factor in the long-term hazards 
from weapons testing and reactor waste 
disposal. The amount of cesium-137 now 
present in the population of the United 
States averages 0.006 microcurie and 
shows no marked dependence on geo- 
graphic location. The average radiation 
dose received from cesium-137 is one- 
twentieth of that received from natural 
radiopotassium and 1 percent of the 
average total dose from all natural 
sources. Because of the short biological 
half-life of cesium of about 140 days, it 
does not accumulate in the body as does 
strontium-90, The study of the distribu- 
tion of cesium-137 is being continued to 
furnish information on the mechanisms 
of the fallout process and provide a 
measure of the rate of fallout and of 
stratospheric storage. 
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Personnel Security in the 


Atomic Energy Program 


The basic purpose of the U.S. Atomic 
Energy Commission’s personnel security 
program is to assure that acts of sabotage 
will not occur and that Restricted Data 
will not be disclosed to unauthorized 
sources, either through design, inad- 
vertence, or coercive pressure. 

The most effective way of accomplish- 
ing this purpose is to exclude persons 
who would commit sabotage, or disclose 
Restricted Data, from those areas of the 
commission’s program which are of a 
classified defense nature and, preferably, 
to do this in the first instance. This, of 
course, is the prime objective of our per- 
sonnel security program. It is an objec- 
tive whose just accomplishment presents 


a number of difficult balancing questions - 


for resolution not only by the commission 
but by other agencies of the Federal Gov- 
ernment. 

During the first phases of World War 
II, the Manhattan Engineering District 
was assigned the task of developing an 
atomic weapon. In the process of carry- 
ing out this assignment, there was as- 
sembled, for the first time, a large body 
of information concerning the science of 
atomic energy. Much of this informa- 
tion concerned discoveries which were 
thought to be unknown outside of the 
scientific group which comprised the 
heart of the Manhattan Engineering Dis- 
trict. 

To guard against the disclosure to hos- 
tile interests of this information and of 
other related information of significance 
to national defense, the Manhattan En- 
gineering District imposed military se- 
curity regulations to govern its handling 
and dissemination. Before being afforded 
access to such information, individuals 
were investigated under the direction of 
Military Intelligence and were deter- 
mined eligible to receive such access by 
the Manhattan Engineering District. Ad- 
mittance to Manhattan Engineering Dis- 
trict installations was permitted only 
under exacting identification procedures, 
and the information itself was assigned 
a security classification. 

With the statutory creation of the U.S. 
Atomic Energy Commission (AEC) in 
1946, the responsibility for the. protec- 
tion of this type of information passed 
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William Mitchell 


to a civilian agency of the Federal Gov- 
ernment. The basic security concepts es- 
tablished by the Atomic Energy Act of 
1946 were essentially patterned after the 
security procedures of the Manhattan 
Engineering District, and a special cate- 
gory of information called “Restricted 
Data,” which was comprehensively de- 
fined to include virtually all atomic 
energy data of security significance, was 
created. Also incorporated were special 
provisions related to declassification and 
control of Restricted Data, investigation 
and determination of eligibility for ac- 
cess, and criminal penalties for wrongful 
disclosure. With certain significant modi- 
fications, these provisions establishing 
federal control of Restricted Data infor- 
mation and materials have been carried 
over into the present Atomic Energy Act 
of 1954. 

Under this Act, the Atomic Energy 
Commission is precluded, except in un- 
usual and limited circumstances, from 
employing an individual or affording him 
access to Restricted Data until an inves- 
tigation has been conducted by the U.S. 
Civil Service Commission or the Federal 
Bureau of Investigation to gather data 
concerning his loyalty, character, and 
associations, and until the commission 
determines that permitting such employ- 
ment or access to Restricted Data will 


- not endanger the common defense and 


security. My primary purpose in this ar- 
ticle (1) is to describe and explain the 
operations of the program that the com- 
mission has established pursuant to this 
statutory responsibility. The commis- 
sion’s personnel security program lends 
itself to discussion in three phases. The 
headings I use are descriptive of these 
phases. 


Investigation 


As is noted in the preceding paragraph, 
the Atomic Energy Act requires an in- 
vestigation and report by the Federal Bu- 
reau of Investigation or the Civil Service 
Commission to the commission on the 
loyalty, character, and associations of in- 
dividuals before they may be employed 
by the commission or afforded access to 


Restricted Data. There are prescribed 
exceptions to this general rule. Under 
certain conditions, the commission is au- 
thorized to afford access to Restricted 
Data to members and employees of the 
military establishments and their con- 
tractors on the basis of military clear- 
ance. In addition, the commission may 
permit Presidential appointees and other 
high-ranking Government officials to 
have access to Restricted Data without 
investigation, provided that it determines 
such action to be clearly consistent with 
the national interest. I mention these 
limited exceptions only in passing to in- 
dicate why the requirement of investiga- 
tion is general rather than absolute. 

Under the 1946 act, the scope of the 
investigation was the same as it is under 
the present act, involving an inquiry into 
character, loyalty, and associations. 
Thus, since 1946, the investigative basis 
of our personnel security program has 
been broad enough to permit the com- 
mission to establish a security, as dis- 
tinguished from a strict loyalty, program, 
and the commission’s program, almost 
from its inception, has been based on a 
security concept. 

The distinction between loyalty and 
security is based on the theory that a 
person who is afforded access to classi- 
fied defense information, although not 
disloyal to his employer, the Federal 
Government, may,. because of general 
unreliability of character or through co- 
ercive pressure, reveal to unauthorized 
individuals classified information that 
has been entrusted to him. If this theory 
is accepted as a probability (as is the 
case in the Atomic Energy Commission 
security program), the individual’s char- 
acter in its broadest aspect becomes a 
factor of considerable importance in 
clearance determination. The investiga- 
tion is designed, therefore, to obtain 
background information concerning the 
prospective recipient’s conduct, reputa- 
tion, character, attitudes, convictions, 
and associations, for all these factors 
have relevance in determining, in the 
context of a security program, a man’s 
loyalty and reliability. 


Standards of Evaluation and 
Their Application 


The commission has the exclusive re- 
sponsibility for determining, on the basis 
of the investigative report, whether or 
not permitting the individual to have ac- 
cess to Restricted Data will endanger 
the common defense and security. This 
determination is based on an evaluation 
of the report in the light of certain spe- 
cific types of so-called “derogatory in- 
formation” related to conduct, character, 
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attitudes, convictions, and associations. 
These criteria were first defined and 
published by the commission in 1949, 

These standards have been set forth 
not as decisional principles but as deter- 
minants of the categories of information 
which create serious doubt. If the re- 
ported information appears to cast doubt, 
on the basis of one or more of the items 
in the criteria, the question raised may 
be resolved by other information intro- 
duced by the applicant or the commis- 
sion. The commission recognizes that 
a system which attempted to establish 
absolute and definitive personnel security 
criteria and then excluded all persons 
who came within such criteria would be 
unrealistic and disastrous. Only the com- 
plete conformist would be acceptable, 
and we would find ourselves achieving 
security at the price of progress, 

This is not to say that personnel se- 
curity standards should not be developed 
as an aid to the commission in making 
sound security determinations. If we did 
not establish standards and abide by 
them, every man would apply his own 
standards, and such subjective methods 
might be worse than useless. 

Since the commission’s criteria were 
first published, in 1949, they have under- 
gone two formal revisions, one in 1950 
and a second in 1956. The 1956 revision 
was formulated by the commission with 
the advice and assistance of a number of 
representatives of the scientific commu- 
nity. In January 1955 it was recom- 
mended, at a conference of directors of 
the commission’s laboratories, that a 
committee of scientific, legal, and secur- 
ity personnel be established to make rec- 
ommendations to the commission on re- 
vising the personnel security standards 
and administrative review procedures. As 
a result of this recommendation, the 
commission appointed an ad hoc com- 
mittee, composed of the directors of the 
commission’s four national laboratories, 
the director of security, and the general 
counsel. This committee, it is generally 
agreed, served a useful purpose in de- 
lineating the problems and suggesting 
workable solutions. Our present criteria 
and procedures, which became effective 
in May 1956, reflect the results of this 
cooperative effort. 

The criteria are divided into two cate- 
gories, according to the degree of sig- 
nificance of the various types of informa- 
tion to the decision that the commission 
must make concerning the common de- 
fense and security. The items of deroga- 
tory information that are listed under 
“Category A” deal with matters of loy- 
alty and character which the commission 
feels have a direct and positive bearing 
on the individual’s eligibility for Atomic 
Energy Commission clearance. A pre- 
sumption of “security risk” is created if 
there are grounds sufficient to establish 
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a reasonable belief in the truth of one 
of these items of derogatory information. 
But if there exists a basis for a reason- 
able belief in the truth of a “Category 
B” item, this alone will not establish the 
presumption that the individual is a 
security risk; additional factors—“the 
extent of the activities, the period in 
which such activities occurred, the length 
of time which has since elapsed, and the 
attitudes and convictions of the indi- 
vidual—are considered in evaluating the 
significance of these items. 

Within these two categories, three 
basic types of derogatory information, 
which relate to loyalty, character, and 
associations, are defined. The two cate- 
gories are, in the main, concerned with 
the same matters of conduct, associa- 
tions, membership, advocacies, omissions, 
violations, convictions, addictions, and 
perversions. The basic distinction is, in 
most instances, one of degree. For exam- 
ple, “Category A” requires that informa- 
tion indicate that an association is estab- 
lished “knowingly”; that “membership,” 
rather than “affiliation,” is involved; 
that violent revolution is advocated 
rather than general adherence to an 
ideology; that willful violation of secur- 
ity, rather than gross carelessness, is in- 
volved; that a criminal conviction is 
recorded rather than evidence of mis- 
conduct; that established mental illness, 
rather than evidence of mental instabil- 
ity, exists, 

Let me repeat that the criteria are not 
intended or used as determinative prin- 
ciples. The finding of “Category A” de- 
rogatory information does create a pre- 
sumption of security risk, but this 
presumption may be rebutted, and even 
though it is not satisfactorily rebutted, 
clearance may be granted in the light of 
other considerations. The opportunity 
for, and method of, rebuttal and the fac- 
tors that are considered in making a 
final determination are discussed in con- 
nection with the administrative review 
procedures, 

The 1956 revision expressly recog- 
nized the use of the informal interview 
as a valuable instrument in the resolu- 
tion of questions raised by reported in- 
formation. The role of the informal in- 
terview can best be explained in the 
context of the commission’s decentral- 
ized operations. 

The commission’s 12 Operations Of- 
fices, which are located throughout the 
United States, have primary responsi- 
bility for most of the operational activi- 
ties of the Atomic Energy Commission. 
These operational activities are per- 
formed largely by private business or- 
ganizations or by private or public insti- 
tutions, acting under contract to the 
commission. The senior Government offi- 
cial in each of the Operations Offices is 
the manager of operations, and his role 


in the security program is a very signifi- 
cant one. More than 90 percent of the 
applications for AEC clearance come 
initially to these offices, and the manag- 
ers are responsible for the processing of 
requests for investigation to the U.S. 
Civil Service Commission or the Federal 
Bureau of Investigation, for the evalua- 
tion of the completed investigative re- 
port, and for the granting of clearance 
if the circumstances warrant it. 

When the investigative reports are re- 
ceived at the Operations Office, it is the 
responsibility of the manager of opera- 
tions to evaluate them in the light of the 
established criteria. If the information 
in the reports reasonably tends to estab- 
lish the truth of derogatory information, 
as defined in one or more of the items in 
the criteria, such information is regarded 
as “substantially derogatory,’ and a 
question is raised about the individual’s 
eligibility for security clearance. As a 
general rule, such cases must then be for- 
warded to Washington. But if the infor- 
mation involves association with organi- 
zations or individuals which results 
from, and is limited to, ordinary business 
or professional activities or chance or 
casual meetings, the manager “may de- 
termine whether such information is sub- 
stantially derogatory.” Thus, even though 
the reports indicate that an individual 
has, for example, associated with an or- 
ganization that is listed by the Attorney 
General, the manager may, within his 
discretion, grant security clearance if the 
association is of the character described 
in the preceding sentence, provided, of 
course, that he determines that the com- 
mon defense and security will not be 
endangered. This determination is based 
on a consideration of all the relevant in- 
formation, both favorable and unfavor- 
able. 

If the information is regarded as sub- 
stantially derogatory, the case must be 
referred to the director of the Division 
of Security, in the Headquarters Office 
of the Atomic Energy Commission. The 
manager of operations has no authority 
to deny, revoke, or suspend security 
clearance. The director of security may 
follow one of several alternative courses 
of action. He may authorize the grant- 
ing of clearance on the basis of the exist- 
ing record, or he may authorize the con- 
duct of an informal interview with the 
individual, and, on the basis of this in- 
terview and of any other investigation 
that he deems appropriate, he may grant 
clearance. The informal interview has 
proved to be of value in disposing of 
many questions involving derogatory in- 
formation which were raised on review 
of the report alone. When a successful 
resolution of the difficulty can be accom- 
plished by this method, both the com- 
mission and the individual stand to gain 
by it. 
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It is important, I think, to point out 
that the vast majority of cases which are 
processed by the Operations Offices re- 
sult in clearance at the local level by 
the managers of operations. Only a very 
small percentage of AEC clearance ques- 
tions go to the director of security for 
review. It should be emphasized that the 
denial or revocation of clearance cannot 
be accomplished without the individual’s 
being afforded the right of administra- 
tive review. This rule applies to all ap- 
plicants for, and holders of, AEC clear- 
ance, including employees or applicants 
for employment with the commission or 
its contractors. 


Administrative Review Procedures 


When the director of security is of the 
opinion that clearance should not be 
granted on the basis of the record, as 
presented to him by a manager of 
operations, the question concerning the 
individual’s eligibility is resolved in ac- 
cordance with the commission’s admin- 
istrative review procedures. These proce- 
dures establish methods for the conduct 
of board hearings and administrative 
review of questions of eligibility, when 
it is determined that such doubts can- 


not be favorably resolved through an in- 


formal interview or other investigation. 

If the question is one of continued 
eligibility for AEC clearance, the ad- 
visability of suspending the clearance 
pending final determination under the 
administrative review procedures is con- 
sidered. The manager of operations in 
whose office the case originates is re- 
quired to forward to the general man- 
ager his recommendation concerning the 
question of suspension. In this recom- 
mendation, the manager must consider 
such factors as the seriousness of the 
derogatory information, the kind of in- 
formation to which the individual will 
have access during the period of investi- 
gation, and the individual’s opportunity, 
by reason of his position, to commit 
acts that would adversely affect the na- 
tional security. Only the general man- 
ager, on consideration of these factors, 
can suspend the individual’s clearance. 
It has seldom been necessary to exercise 
this authority. 


Notice 


Regardless of whether or not a ques- 
tion of suspension is involved, the first 
procedural step is to notify the indi- 
vidual of the charge. The commission is 
required to present, in each case, a letter 
of notification, setting forth, in as much 
detail and as specifically as considera- 
tions of security permit, the information 
which creates a question regarding the 
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individual’s eligibility for security clear- 
ance. This letter is prepared by the direc- 
tor of security and is then reviewed and 
approved by my office—that of the gen- 
eral counsel. Our regulation requires that 
it be accurate, that it be clear, and that 
it be as specific as possible. 

The requirements of accuracy and 
clarity of language do not present unique 
problems in the context of our security 
program. But the requirement of speci- 
ficity does, for our regulation contains 
the qualification that the charge can be 
only as specific as considerations of se- 
curity permit. Apart from the legal ques- 
tion of whether or not the Federal Gov- 
ernment must be as specific as the 
traditional interpretation of the “due 
process” claims of the Fifth Amendment 
requires (2), it is the policy of the com- 
mission to give notice that is as complete 
as circumstances allow. We recognize 
that a difficult balancing question is pre- 
sented where the security of the nation 
is concerned. The balance is between in- 
dividual rights and the necessities of 
government, and there are, of necessity, 
some situatiohs in which the preservation 
of the national security overbalances the 
right of complete and full due process. 

A number of informed individuals who 
have critically analyzed the Govern- 
ment’s security program have also recog- 
nized that a limit on traditional due 
process must, on occasion, be drawn to 
preserve liberty. The Special Committee 
on the Federal Loyalty Security Pro- 
gram of the New York Bar Association 
recommended that the security charges 
be as full and as detailed as possible “in 
the light of security considerations.” The 
problem is that, unless the charge dis- 
closes the nature of the adverse informa- 
tion, the individual may have difficulty 
in making an effective presentation of his 
case. But the committee recognized that 
certain cases, although few in number, 


_are based on information that is sup- 


plied by undercover agents. In these 
cases, a detailed charge based on this in- 
formation might reveal the identity of 
the agent, and the committee expressed 
the view that in such situations there 
may be justification for failure to state 
the charge as fully and as specifically as 
possible. 

In addition to the statement of 
charges, the letter of notification requests 
the individual to inform the manager of 
operations, from whom he received the 
notice, whether or not he wishes to have 
a hearing before a Personnel Security 
Board. He is requested to make answer 
to the statement of charges and is in- 
formed that, if he requests a hearing, the 
board will be appointed by the manager, 
and he will be apprised of its member- 
ship. The letter also advises him that 
he will have the right to appear per- 
sonally before the board, to present evi- 


dence in his own behalf through wit- 
nesses or by documents, or both, and, 
subject to certain prescribed limitations 
(which I will discuss in a later para- 
graph) to be present during the entire 
hearing and to be represented by coun- 
sel of his own choosing. 


Hearing 


The hearing process affords the indi- 
vidual many substantial rights consistent 
with traditional due process, but there 
are also significant limitations. As is the 
case when he is notified of the charge, 
these limits are based on security con- 
siderations, 

When the manager of operations is 
notified that the individual desires a 
hearing, his first step is to appoint a 
Personnel Security Board composed of 
four members, one of whom is a nonvot- 
ing member who serves as counsel. Spe- 
cific rules governing the selection of this 
board are set forth in our procedures. 
No person shall be a member of a board 
who has prejudged the case, who pos- 
sesses information that would make it 
embarrassing to make impartial recom- 
mendations, or who, on account of bias 
or prejudice of any kind, would be un- 
able to render fair and impartial recom- 
mendations or advice. 

Although the procedures provide that 
counsel to the board may be an employee 
of the Atomic Energy Commission or an 
attorney specifically retained from pri- 
vate practice to serve as counsel, it is 
the commission’s usual policy to appoint 
counsel from private practice. It is coun- 
sel’s function to advise the voting mem- 
bers of the board concerning the mean- 
ing and application of the procedures, 
to advise the individual whose case is 
being processed of his rights under the 
procedures if he is not represented by 
counsel of his own choosing, and “to ex- 
amine and cross-examine witnesses and 
otherwise assist the Board in such a man- 
ner as to bring out a full and complete 
disclosure of all facts both favorable and 
unfavorable having a bearing on the is- 
sues before the Board.” 

When a board has been selected by the 
manager within whose jurisdiction the 
case rests, the individual is notified of its 
composition and is informed of his right 
to challenge the members for cause. He 
may submit his challenges and the rea- 
sons therefor to the manager, who deter- 
mines their validity. If a challenge is 
sustained, a new member will be ap- 
pointed and the individual is informed 
of his right to challenge the newly se- 
lected member. 

When the question of challenge is re- 
solved, the individual is notified, at least 
1 week in advance, of the time and place 
of the hearing. Both the time and the 
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place must be convenient for everyone 
concerned; almost without exception, it 
is the practice to establish the hearing 
at a place that is convenient to the in- 
dividual. 

When the voting members, with the 
advice and assistance of counsel, deter- 
mine that the presence of a witness is 
necessary or desirable for a proper reso- 
lution of the issues, they request the 
manager to make arrangements, if pos- 
sible, for such witnesses to appear, to 
be confronted by the individual, and to 
be subjected to examination and cross- 
examination. 

The manager transmits the request 
of the board to the director of secur- 
ity, who. in turn, contacts the appro- 
priate investigative agency to determine 
whether the latter has any objection, on 
the basis of national security, to making 
available the source of the information 
in order that the individual concerned 
may appear and testify before the board. 
Since the May 1956 revision of the 
Atomic Energy Act, the commission has 
inquired about the availability of a num- 
ber of witnesses whose names appeared 
in investigative reports. The interested 
investigative agencies did not feel that it 
would be contrary to the interests of 
national security to grant these particu- 
lar requests, and we have been able to 
utilize these individuals as witnesses. 
Nevertheless, a significant limitation 
does exist and is necessary to the prese 
vation of the Government’s intelligence 
functions. Our procedures depart in an 
important respect from the traditional 
methods of due process. 

This limitation of traditional due 
process is expressly recognized in our se- 
curity regulation when we state: “Be- 
cause of the confidential nature ou: the 
sources of information or for other rea- 
sons, confrontation of witnesses by the 
individual may not always be possible. 
In such cases, the Board may request the 
Manager to make arrangements through 
the Director, Division of Security, for 
such witnesses to testify privately and be 
subject to thorough questioning by the 
Board and its Counsel, and portions of 
the transcript involving testimony of 
such witnesses shall not be furnished to 
the individual.” 

Thus, we recognize that there may be 
situations where, even though the source 
of the information is named in the in- 
vestigative report, the necessities of the 
intelligence-gathering function may re- 
quire that the source shall not be pub- 
licly revealed. The more usual situation, 
in which the source of the information 
is not made available, occurs when the 
identity of the individual is veiled be- 
cause of the undercover nature of an 
intelligence operation. These sources are 
usually referred to in the investigative 
reports as “confidential informants.” 
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Under these circumstances, it may be 
possible and advisable for the board to 
hear the testimony of such witnesses pri- 
vately and to subject them to thorough 
questioning. Such ex parte proceedings 
are not recognized as valid in the tradi- 
tional judiciary process. We feel, how- 
ever, that this departure from usual pro- 
cedure is justified on the ground that at 
least the trier of the fact (that is, the 
board) will have the benefit of examin- 
ing into the nature and basis of informa- 
tion from a confidential source. 

When, through administrative chan- 
nels, such a witness is made available 
to appear in open session before the 
board, prehearing preparation proceeds 
in much the same manner as in any judi- 
cial proceeding. Counsel interviews the 
prospective witness to determine his 
willingness to appear and the order of 
testimony. If, on contact, a prospective 
witness should show a reluctance to ap- 
pear, the commission may, and has on 
several occasions during the past year, 
exercised its power of subpoena. 

Concerning the process of the hearing, 
there are a number of procedural re- 
quirements set forth in our regulation 
governing the conduct of the board, the 
witnesses, and the individual whose case 
is being heard. 

The board, including counsel, is to 
avoid the attitude of a prosecutor and is 
always to bear in mind the fact that the 
proceeding is an administrative hearing 
and not a trial. Argument with either 
the individual, his witnesses, or his coun- 
sel is prohibited. 

The board is to admit in evidence any 
matters, either oral or written, “which 
in the minds of reasonable men are of 
probative value in determining the is- 
sues,” including the testimony of respon- 
sible persons concerning the integrity of 
the individual. The utmost iatitude is to 
be permitted with respect to relevance, 
materiality, and competency, and every 
reasonable effort must be made to ob- 
tain the best evidence available. Either 
the individual or his counsel, or both, 
may examine and cross-examine the 
witnesses whose testimony is presented 
to the board in open session. The testi- 
mony of all persons is to be given under 
oath. 


Recommendations of the Board 


At the conclusion of the hearing, the 
board must carefully evaluate all the ma- 
terial before it, including the reports of 
investigation, the testimony of all wit- 
nesses, and the evidence presented by the 
individual. In reaching its determina- 
tion, the board must consider the man- 
ner in which the witnesses testified, their 
demeanor, the probable validity of their 
testimony, their credibility, and the lack 


of evidence on any material point at 
issue. If the individual is handicapped 
by the nondisclosure to him of confiden- 
tial information or by lack of opportun- 
ity to cross-examine confidential inform- 
ants, the board must take this fact into 
consideration. Finally, the board must 
consider other information that is avail- 
able to the commission, such as the indi- 
vidual’s record with the atomic energy 
program and the nature and sensitivity 
of the job he is performing or may be 
expected to perform. The possible im- 
pact of the loss of the individual’s serv- 
ices on the Atomic Energy Commission 
program is not considered by the board. 
This important factor is, of course, con- 
sidered in the decisional process, but 
only at the highest management level, 
by those responsible officers of the com- 
mission who are best qualified to make 
such a determination, 

The recommendation of the board 
must be predicated on its findings with 
respect to the allegations contained in 
the notification letter. If, after consid- 
ering all of the previously mentioned 
factors in the light of the criteria, the 
board is of the opinion that it will not 
endanger the common defense and se- 
curity to grant clearance, it makes a 
favorable recommendation; otherwise, 
of course, an adverse recommendation 
is appropriate. The recommendation of 
the board is submitted to the manager, 
accompanied by a statement of the rea- 
sons which led to the board’s conclusions. 
This recommendation is advisory. The 
final decision with respect to security 
clearance can be made only by the oper- 
ating head of the Atomic Energy Com- 
mission, the general manager. 


Appeal and Final Determination - 


When the manager of operations re- 
ceives the recommendation of the board, 
he reviews the entire record and makes 
his recommendation to the general man- 
ager. In this recommendation, he must 
consider the effect which denial of se- 
curity clearance would have on the 
atomic energy program. 

If the recommendation of the man- 
ager of operations is for denial of secur- 
ity clearance, the individual is notified 
of this fact in writing and is given a copy 
of the manager’s findings. The letter also 
notifies the individual of his right to re- 
quest a review of his case by the com- 
mission’s Personnel Security Review 
Board and of his right to submit a brief 
in support of his contentions. 

The review board was established as 
a permanent body in 1949, with the pri- 
mary function of reviewing and making 
recommendations to the commission with 
regard to individual personnel security 
cases, In the light of its experience, the 
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review board also advises the commis- 
sion on the adequacy of the personnel 
security procedures and standards. Its 
membership consists of three persons, 
selected from private life, who are of 
recognized and outstanding ability in 
their chosen fields. 

If the recommendation of the man- 
ager of operations is favorable, the gen- 
eral manager may, on the basis of the 
entire record, together with all recom- 
mendations, including that of the direc- 
tor of security, grant security clearance; 
or he may decide to transmit the entire 
record to the review board for its recom- 
mendation. In the latter situation, the 
individual will be notified of the pend- 
ing review and of those matters concern- 
ing which the general manager desires 
information. Here, also, he may submit 
a brief in support of his position. 

On receipt of a case, the review board 
makes its deliberations on the entire rec- 
ord and submits its recommendations, in 
writing, to the general manager. If this 
board is of the opinion that additional 
evidence or further proceedings are ne- 
cessary, it may return the case to the 
general manager, with a recommenda- 
tion that it be remanded for further 
hearing; or the review board may, within 
its discretion, request that additional 
testimony be presented before it and 
evaluate this testimony, together with the 
rest of the record, in making its recom- 
mendation. 

The general manager, on receipt of 
the review board’s recommendation, de- 
termines either to grant or to deny secur- 
ity clearance. The nature of the decision 
and the factors to be considered are set 
forth in the commission’s regulations: 
“The General Manager shall give due 
recognition to the favorable as well as 
the unfavorable information concerning 
the individual and shall take into account 
the value of the individual’s services to 
the atomic energy program and the oper- 
ational consequences of denial of clear- 


ance. In making his determination, the 
mature viewpoint and responsible judg- 
ment of Commission staff members, and 
of the contractor concerned, are avail- 
able for consideration by the General 
Manager.” 


Reconsideration 


The decision to grant or deny security 
clearance is a carefully considered one, 
based on notice, hearing, and review, 
which, although subject to important 
limitations, affords considerable oppor- 
tunity to the individual and to the com- 
mission to explore the questions which 
are presented. This decision is made at 
the highest management level within 
the commission, and it is appropriate, I 
think, that a reconsideration of this de- 
cision be subject to definite limitations. 

Once the general manager has granted 
clearance, an individual’s eligibility is to 
be reconsidered only when, subsequent to 
the time of the hearing, there is new, sub- 
stantial derogatory information or a sig- 
nificant increase in the scope or sensitivity 
of the information to which the indi- 
vidual has, or will have, access. Where 
the decision was to deny clearance, the 
individual’s eligibility for clearance may 
be reconsidered when there is (i) a bona 
fide offer of employment that involves 
access to Restricted Data, and (ii) ma- 
terial and relevant new evidence which 
the individuai and his representative 
failed, through no fault of their own, to 
present previously, or convincing evi- 
dence of reformation or rehabilitation. 
A request for reconsideration must be 
accompanied by an affidavit that sets 
forth such information in detail. These 
are rather severe limitations, but they 
are necessary to avoid harassment of 
those who have been cleared and to re- 
quire of those to whom clearance has 
been denied presentation of a sound 
-basis for reconsideration. 


R. Zon, Pioneer in 


Forest Research 


Raphael Zon, a blazer of trails in 
forest research and an outstanding con- 
servationist, died on 27 October 1956, 
less than 2 months before his 82nd birth- 
day. Thus was closed a long, cdlorful, 
and productive career. 
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Zon was born 1 December 1874 at 
Simbirsk, Russia. His early education 
was received at the classical gymnasium 
there and at the Imperial University at 
Kazan (1892-96). At the latter institu- 
tion he specialized in zoology, particu- 


Summary 


I have attempted to confine this arti- 
cle to an analytic description of the 
operations of the commission’s personnel 
security program. This program has been 
analyzed critically and in detail by a 
number of individuals. I have not at- 
tempted to take issue with criticism, for 
this is not the purpose of a descriptive 
analysis. I have mentioned those limita- 
tions inherent in our program which do 
not entirely coincide with the traditional 
methods of due process. These limita- 
tions are significant, but, if they are 
properly exercised in the context of the 
commission s program, I feel that they 
are justified. 


Notes 


1. I acknowledge, with thanks, the able assistance 
of William D. English of the Office of General 
Counsel in the preparation of this article. 

The Supreme Court has not decided the pre- 
cise question of whether or not a security 
charge that involves a Government employee 
must meet the requirements of full due process 
under the Fifth Amendment to the Constitu- 
tion. In the case of Bailey v. Richardson, 182 
Fed. 2d 46, the Court of Appeals for the Dis- 
trict of Columbia stated that if the Fifth 
Amendment were applicable in such situations 
(Government employment did not, the court 
decided, involve a right protected by this 
amendment), the Executive Branch would not, 
in all probability, have to afford complete and 
specific notice or full confrontation to satisfy 
the due process requirements. The basis of this 
statement was the court’s recognition of the 
question of balance that is involved where the 
security of the nation is concerned. This bal- 
ance between individual rights and the necessi- 
ties of government was also recognized in the 
recent case of Parker v. Lester, 227 Fed. 2d 
708, which dealt with the adequacy of the Port 
Security Program when viewed in the light of 
the Fifth Amendment. In this case the Court 
of Appeals for the Ninth Circuit found that 
seamen who were given only a general notice 
of the charge against them and who were not 
afforded the right of confrontation were de- 
prived of the liberty to follow their chosen em- 
ployment by direct action of the Government, 
without due process of law. In so concluding, 
however, the court indicated that some kind of 
qualified due process might be sufficient in view 
of the existing need for the Port Security Pro- 
gram. Although the Parker case is distinguish- 
able, on the facts, from a Government employ- 
ment situation, the principles stated must be 
borne in mind in examining the federal em- 
ployee security program. 


nm 


larly in comparative embryolegy. Be- 
cause of his liberal leanings, Zon had to 
flee Russia in 1896. He spent the next 
two academic years at the University in 
Liége, Belgium, and the University of 
London, studying natural sciences, polit- 
ical economy, and philosophy. 

In 1898 Zon made his way to the 
United States and, not long thereafter, 
enrolled at Cornell University in the 
first American school for training pro- 
fessional foresters. He obtained his de- 
gree in forestry in 1901. In July of that 
year he joined Gifford Pinchot as a for- 
ester for the Bureau of Forestry (later 
U.S. Forest Service) in the U.S. Depart- 
ment of Agriculture. For the next 43 
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years his career lay with that agency, all 
of it in the field of forest research. 

Zon had many “firsts” to his credit. 
He established the first forest experi- 
ment stations in the United States, in 
1908. He envisioned, and thereby laid 
the foundation for, the system of re- 
gional forest experiment stations that 
were established, largely between 1921 
and 1923, by the U.S. Forest Service. 
He pioneered in studies of the relation 
of forests to stream flow and flood con- 
trol. As a basis for that work he wrote 
Forests and Waters in the Light of Sci- 
entific Investigations (U.S. National 
Waterways Commission, Final Report, 
5 Apr. 1912, pp. 205-302; 62nd U.S. 
Congress, 2nd Session, Sen. Doc. 469; 
reprinted with revised bibliography, 
1927). This publication, the first survey 
and summary of its kind, was later trans- 
lated into German, French, Spanish, 
Russian, and Japanese. Zon, in collabo- 
ration with W. N. Sparhawk, prepared 
and published the first attempt at a sys- 
tematic and accurate inventory of the 
forests of the earth (Forest Resources of 
the World, 2 volumes, New York, 1923). 
In collaboration with H. L. Schantz, he 
prepared the first complete map of the 
native vegetation of the United States; 
Zon prepared the section on forest vege- 
tation (Atlas of American Agriculture, 
pt. 1, sec. E, U.S. Department of Agri- 
culture, 1924), 

That Zon was a man of vision is fur- 
ther attested by several of his activities. 
One of the most controversial undertak- 
ings with which he was involved was 
the Prairie States Forestry Project. 
When President Franklin D, Roosevelt, 
in 1934, proposed establishment of a net- 
work of shelterbelts in the prairie-plains 
states, it was Zon who was given respon- 
sibility for the technical direction of the 
project, which was essentially his own 
brainchild. He answered the critics of 
the scheme in an article entitled “Shel- 
terbelts—futile dream or workable plan” 
(Science 81, 391 (1935)]. The soundness 
of his views was borne out by the estab- 
lishment of 18,600 miles of shelterbelts, 
between 1935 and 1942, in the tier of 
states from North Dakota to Texas. A 
survey in 1954 showed that 77 percent 
of the plantings had been successful and 
that a large proportion of the failures 
had resulted from preventable causes 
[R. A. Read, Yale Forest School News 
43, 67 (1955)]. 
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Shortly after Zon became director of 
the Lake States Forest Experiment Sta- 
tion (University of Minnesota, St. Paul), 
at its inception in 1923, he initiated sil- 
vicultural research on jack pine (Pinus 
banksiana) and aspen (Populus tremu- 
loides and P. grandidentata), which were 
then considered to be weed species. To- 
day these are the two most widely used 
pulpwood species in the lake states re- 
gion—a witness to his foresight—and the 
studies that Zon began provide a sound 
technical basis for their management. 

To halt destructive cutting of forest 
stands in the lake states, Zon cam- 
paigned vigorously for the use of partial 
cutting methods. His effective espousal 
of this cause and the results of these 
methods, demonstrated by research that 
he had initiated, did much to convert 
many forest landowners to the practice 
of partial cutting methods and, hence, 
did much to extend the resource. 

Foreseeing stringent demands for rub- 
ber during World War II, Zon proposed 
that the Forest Service develop meth- 
ods of growing the Russian rubber-bear- 
ing dandelion (Taraxacum kok-saghyz). 
Such a program was authorized and de- 
veloped under his technicai guidance, 
although the need for rubber from this 
source ceased before the program got 
into full production. 

From 1902 to 1928 Zon wielded strong 
influence on the progress and direction 
of professional forestry in the United 
States as an editor of the Proceedings 
of the Society of American Foresters, as 
assistant editor to B. E. Fernow on the 
Forestry Quarterly, and finally as editor- 
in-chief of the Journal of Forestry, which 
succeeded these earlier journals. He set 
high standards for the technical content 
of the Journal, and his stimulating edi- 
toriais helped to mold the thinking of 
members of this young profession along 
progressive lines. In addition, he was the 
author of more than 200 scientific pub- 
lications, which embraced almost all 
branches of forestry. 

Seldom do we realize the worth of a 
person until he is gone. This is true of 
Raphael Zon, yet he was not without 
honors and recognition in his lifetime. 
At Montreal, in 1952, he was awarded 
the Gifford Pinchot medal, the highest 
honor bestowed by the Society of Amer- 
ican Foresters, at the joint meeting of 
that organization and the Canadian In- 
stitute of Forestry. He was one of the 


first to be elected a fellow in the Society 
of American Foresters and was long a 
fellow of the American Association for 
the Advancement of Science. During 
World War I, President Wilson ap- 
pointed him to the National Research 
Council, where he served for many years 
as chairman of the Forestry Committee, 
He was American vice president of the 
subcommission on forest soils at the 
International Congress of Soil Science 
in 1928. He was editor of forestry and 
logging terms for Webster’s New Inter- 
national Dictionary, author of the sec- 
tion on forests and forestry in the Ency- 
clopedia Britannica, and author of the 
article on forests for the Encyclopedia of 
Social Science. In 1940, in connection 
with the New York World’s Fair, he was 
named one of the 600 foreign-born citi- 
zens who were judged to have made the 
most notable contributions to American 
democracy in the past 100 years. 

Zon was not infallible, of course. One 
of his early enthusiasms was for drainage 
of forested swamps. Studies which he 
initiated did show that improved tree 
growth followed this practice, but the 
benefits were disproportionate to the cost 
involved. Perhaps he was just ahead of 
his time, for drainage of forested swamps 
is widely applied in Finland, where the 
pressure for land is much greater. 

Zon was a man of many facets. He 
was both a staunch supporter of what he 
believed to be right and a relentless and 
resourceful adversary of what he consid- 
ered wrong. Such a man makes both bit- 
ter enemies and devoted friends. He was 
extremely frank, yet often very consid- 
erate. With his subordinates he was warm 
and understanding, a “human” person, 
yet one who demanded their best. He 
was always concerned about the effects 
of forestry and conservation activities on 
the people, especially on the “little fel- 
low.” Gifford Pinchot called him “a for- 
ester-statesman and a statesman-forester” 
[]. Forestry 43, 927 (1945)]. 

Although he had been professionally 
inactive during the past 5 years, Zon’s 
passing leaves a deep sense of loss among 
those who knew him and worked with 
him. American forestry and the Ameri- 
can people are the richer for his having 
been with us. That is his monument. 

Paut O. Rupo.r 
Lake States Forest Experiment 
Station, U.S. Forest Service, 
St. Paul, Minnesota 
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News of Science 


Atomic Energy 
Commissioners Named 


President Eisenhower has nominated 
John S. Graham and John F. Floberg 
as members of the Atomic Energy Com- 
mission. Floberg, now a Washington at- 
torney and a political independent, 
served as Assistant Secretary of the Navy 
for Air from 1949 to 1953. He would re- 
place Democrat Thomas E. Murray, 
whose term has expired. Graham, a Dem- 
ocrat and a financial and business con- 
sultant who was Assistant Secretary of 
the Treasury from 1948 to 1953, would 
fill the vacancy created by the death of 
John. Von Neumann. 

Since Von Neumann was also an in- 


dependent, the political balance of the . 


commission will be retained if the nomi- 
nations are approved. However, the 
five-man body would be left with only 
one scientist member, Willard F. Libby. 
The other commissioner is Harold S. 
Vance. 

When questioned about the nomina- 
tions, White House Press Secretary 
James C. Hagerty commented that 
Strauss had personally recommended 
Floberg and Graham. He said that he 
thought this made it obvious that Strauss 
had not supported Murray’s reappoint- 
ment. An editorial in the 16 June issue 
of the New York Times says of the failure 
to reappoint Murray: 

“For the past seven years Thomas E. 
Murray, industrial engineer and New 
York Democrat, has served on the five- 
man Atomic Energy Commission. Dur- 
ing that period he has developed a repu- 
tation for frankness and independent 
judgment. He has often been at odds with 
A.E.C, Chairman Lewis L. Strauss. For 
example, Mr. Murray has advocated a 
halt to hydrogen bomb tests, championed 
a limit on the size and number of nuclear 
weapons in the U.S. stockpile, and op- 
posed giving private industry a lone hand 
in the development of atomic power for 
peaceful purposes. 

“Washington observers have felt, ac- 
cordingly, that Mr. Murray probably 
would not be reappointed to the A.E.C. 
when his term expired June 30, despite 
strong pressure from Senate Democrats 
upon the Administration.” 
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FAS Test Ban Statement 


The executive committee of the Fed- 
eration of American Scientists, whose 
membership now includes some 2200 
scientists and engineers, has released a 
statement urging the United States Gov- 
ernment to seek, through the United Na- 
tions, an international agreement to ban 
further tests of large nuclear weapons. 
The committee emphasized that such a 
ban would not involve complicated in- 
spection systems, since explosions above 
the level of 100 kilotons could be de- 
tected by “monitoring systems outside 
national boundaries.” 

The statement pointed out that, while 
the Atomic Energy Committee’s recent 
hearings contributed to our appreciation 
of the potential danger from fallout, “de- 
cisions regarding limitation of future 
bomb testing programs must ultimately 
rest on other factors of political and 
strategic nature, and the current concen- 
tration on the radiation hazard problem 
should not be allowed to obscure these 
other considerations.” The Federation 
of American Scientists’ committee listed 
five points which argue for a ban on 
testing large nuclear weapons at the 
present time: 

Such a ban (i) would be likely to be 
acceptable because detailed inspection 
inside national boundaries is not a pre- 


- requisite, and such a limited agreement 


would not preclude tactical weapons 
testing; (ii) would not endanger national 
security because, without further testing, 
the United States undoubtedly has 
enough power in the large nuclear weap- 
ons class “to deter an aggressor”; (iii) 
would impede perfection of the inter- 
continental ballistic missile with H-bomb 
warhead (in the Soviet Union as well as 
here), thus postponing a more terrifying 
era when aggressors can launch more 
devastating surprise attacks, and when 
the increased difficulty of devising prac- 
tical inspection schemes will make inter- 
national agreement even harder to 
achieve; (iv) would keep additional fall- 
out to a minimum, thus relieving “pres- 
ent world-wide anxiety”; and (v) would 
minimize the chances that additional na- 
tions would perfect nuclear weapons and 
possibly use them irresponsibly. 


World Health Assembly 


The World Health Assembly, which 
met in Geneva in May, adopted the 1958 
budget, amounting to $13,500,000, as rec- 
ommended earlier by the Program and 
Budget Committee. This was the figure 
previously suggested by the WHO Execu- 
tive Board, and represents a reduction 
of half a million dollars below the 
amount requested by the Director-Gen- 
eral, Dr. M. G. Candau. The assembly 
rejected a Belgian amendment setting the 
budget at $12,750,000, presented as a 
compromise between the WHO Execu- 
tive Board recommendation of $13,500,- 
000 and a United States proposal, pre- 
viously rejected by the Program and 
Budget Committee, of $12,000,000. 

When he presented the WHO annual 
report to the assembly, Candau pointed 
out that the WHO had collaborated dur- 
ing 1956 in some 700 projects in 120 
countries and tervitories and had main- 
tained close and fruitful collaboration 
with nearly 1800 scientific institutions, 
particularly medical research labora- 
tories, all over the world. In reference to 
this collaboration, Candau commented 
“only forty of these have received finan- 
cial aid from WHO, the others working 
voluntarily for the Organization solely in 
the interest of scientific progress.” 

The U.S. Government has invited the 
World Health Assembly to meet in the 
United States next year. 


NBS Guest Week 


Nearly 6000 high-school students and 
their teachers visited the laboratories of 
the National Bureau of Standards dur- 
ing the bureau’s recent Guest Week, 20— 
24 May. Through lectures, demonstra- 
tions, exhibits, and visits to individual 
laboratories, the students were given a 
general introduction to the world of sci- 
ence and the activities of a large research 
establishment. They saw, for example, 
a controlled demonstration of uranium 
fission, a solar furnace that heats ma- 
terials to 6300°F, a new laboratory 
equipped to study high-temperature ma- 
terials, and a demonstration of recent 
NBS experiments that led to the break- 
down of the law of conservation of parity. 

Theme of the 1957 Guest Week was 
“Understanding the physical world 
through measurement.” The program 
was planned in cooperation with the U.S. 
Office of Education and the National 
Education Association. The student visi- 
tors were selected from science and 
mathematics classes of high schools 
within a 100-mile radius of Washington, 
D.C. The states of Delaware, Maryland, 
Pennsylvania, Virginia, and West Vir- 
ginia were represented, as well as the 
District of Columbia. 
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Elastic Moduli of Diamond 


An ultrasonic technique for accurately 
measuring the elastic moduli of small 
specimens of a wide variety of materials, 
including diamond, has been developed 
by H. J. McSkimin and W. L. Bond of 
Bell Telephone Laboratories. With suit- 
able auxiliary equipment, the method 
can be applied iv specimens under 
widely varying conditions of tempera- 
ture and pressure. 

Precise information on the elastic con- 
stants of materials is of importance in 
many fundamental studies of the solid 
state. Diamond is of particular interest 
because there are very few recorded 
measurements of its elastic moduli. 

The new technique consists essentially 
of transmitting short trains of high-fre- 
quency mechanical waves into the speci- 
men and determining their velocity of 
propagation. From these data and the 
known density of the specimen, the elas- 
tic moduli can be calculated. In the work 
with diamond, both longitudinal and 
shear waves were used, giving data for 
determining the gem’s three elastic 
moduli. 

Two diamonds were used in these 
studies. Before cutting, each was a natu- 
ral dodecahedron of a pale yellow color 
and quite transparent. Both were type I 
diamonds, as evidenced by a strong opti- 
cal absorption at a wavelength of 8 mi- 
crons, 2nd each was a single crystal, as 
determined by x-ray reflection patterns. 

Expressed in units of 1012 dynes per 
square centimeter, the elastic moduli 
were 10.76+0.6 percent for C,,; 1.25 
+5.4 percent for C,.; and 5.76 +0.3 per- 
cent for C,,. While the value for C,, 
agrees reasonably well with previous 
measurements, the value for C,, is much 
smaller than other workers have re- 
ported, and that for C,, is larger. 


Chemical Water Conservation 


As much as 65 percent of the water 
lost from the nation’s reservoirs and lakes 
through evaporation might be saved by 
applying a coating of the chemical com- 
pound hexadecanol (cetyl alcohol) to 
the water’s surface. This process elimi- 
nated more than two-thirds of evapora- 
tion losses in laboratory experiments con- 
ducted by the Department of the In- 
terior’s Bureau of Reclamation. In order 
to determine whether or not the conser- 
vation method is effective on large water 
areas, tests will be carried out at Rattle- 
snake Reservoir, near Loveland, Colo., 
which has a surface area of 97 acres. 
Tests conducted with cetyl alcohol on 
reservoirs in Australia reduced evapora- 
tion by 20 to 70 percent [Science 124, 
1071 (1956)]. 

In the tests to be conducted in Colo- 
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rado, the soap-flakelike particles of 
hexadecanol will be slowly dispersed on 
the water surface, forming a film that 
shields the water from the air and sun. 
Even if the coating is only 20 percent 
effective, W. A. Dexheimer, commis- 
sioner of the Reclamation Bureau, says 
the water savings would be “tremen- 
dous.” Each year the nation’s reservoirs 
lose as much as 8 feet of water, yet our 
consumption of water has grown so much 
that it is now more than four times what 
it was in 1900. And by 1975 it is esti- 
mated that we will be using twice as 
much as we do today. 


Fellowships for Bacteriologists 


The Society of American Bacteriolo- 
gists has announced that funds provided 
by the Difco Laboratories are available 
as president’s fellowships to members of 
the society 35 years of age or under for 
visits to laboratories to study procedures 
aud techniques and to obtain other spe- 
cialized training concerned with their 
research programs. The funds may be 
used to meet transportation and main- 
tenance expenses for short periods of 
study. The fellowship grant is not a fixed 
sum, but is determined by the merit of 
the proposal and availability of funds. 
More detailed information can be ob- 
tained from R. L. Starkey, Agricultural 
Experiment Station, New Brunswick, 


NJ. 


U.N. Technical Assistance 


In 1956 the United Nations and seven 
specialized agencies carried out the larg- 
est technical assistance program since 
operations were begun in 1950, with 
records set in the level of the contribu- 
tions from 77 countries and in the num- 
ber of experts provided. A review in the 
annual report of the Technical Assist- 
ance Board shows that aid was pro- 
vided in 103 countries and territories, 
and that a total of $25.3 million was 
spent on direct field operations—about 
$4 million more than in 1955. The assist- 
ance included services of 2346 experts 
and the provision of 2128 fellowships, in- 
cluding study grants. 

The annual report this year contains 
for the first time a chapter on evalua- 
tion of the technical assistance program. 
In addition, the report contains a survey 
of operations in 1956, statements by the 
participating organizations, and informa- 
tion on administration and finance. The 
expanded program is carried out by the 
United Nations Technical Assistance 
Administration, the International Labor 
Organization, the Food and Agriculture 


Organization, the United Nations Edu- 


cational, Scientific and Cultural Organi- 


zation, the World Health Organization, 
the International Civil Aviation Organ- 
ization, the International Telecommuni- 
cation Union, and the World Meteor- 
ological Organization. 


Pergamon and Soviet Publication 


The Pergamon Institute is a nonprofit 
foundation that has been formed to make 
available to English-speaking scientists, 
technologists, and physicians the results 
of research in the Soviet Union and the 
Soviet orbit. The organization has re- 
cently become incorporated in Washing- 
ton, D.C., and is expected to complete 
incorporation in London soon. More than 
100 scientists of various nationalities have 
accepted membership on the honorary 
advisory council of the institute, and the 
following are on the board of governors: 
Sir Robert Robinson (president), Capt. 
I. R. Maxwell (director), Sir Edward 
Appleton, Detlev W. Bronk, and S. A. 
Goudsmit. 

At present the institute is publishing 
ten journals in complete translation. Of 
these, the U.S. Department of Health, 
Education, and Welfare gives financial 
support to the following: Problems of 
Virology, Problems of Hematology and 
Blood Transfusion, Biophysics, Problems 
of Oncology, and the Sechenov Physi- 
ological Journal of the U.S.S.R. The 
other journals are Atomnaya Energiya 
(Atomic Energy); Journal of. Microbi- 
ology, Epidemiology and Immunobiol- 
ogy; Elektrichestvo (Electricity), and 
Physics of Metal and Metallography. The 
institute also plans to translate a number 
of books and monographs. 

Any scientist or scientific institution 
may apply to the institute for a free 
monthly list in English of the articles 
and books currently published in a spe- 
cific field of interest. Full translations of 
any listing may be obtained on a cost- 
sharing basis—that is, the costs will be 
assessed equally among all who order 
the translation during a period of 6 
months, but in any event the maximum 
charge per recipient will not exceed $4 
per thousand Russian words. 


Immigration and Population 


Immigration added 3.2 million persons 
to the population of the United States 
—or about one-ninth of the total popula- 
tion increase—between 1946 and the 
end of 1956, according to statisticians of 
the Metropolitan Life Insurance Com- 
pany. Following the historic pattern of 
immigration into this country, the ma- 
jority of the newcomers were of Euro- 
pean origin. However, their proportion 
of the total was considerably below that 
of earlier decades. In fact, during 
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1953-56, not quite two-fifths came from 
continental Europe, and less than one- 
tenth came from the British Isles; by 
contrast, the proportion of immigrants 
from Europe and the British Isles was 
at least nine-tenths prior to World War I. 

Female immigrants have outnumbered 
the males in each of the postwar years, 
reflecting the special entry provisions for 
wives of citizens and of resident aliens. 
About two-thirds of the newcomers were 
between 18 and 49 years old, and nearly 
a fourth of the total were under 18 years 
of age. 


Publication Series in Microbiology 


The Institute of Microbiology at Rut- 
gers University is initiating the publica- 
tion of a series of book-length manuscripts 
on subjects that relate to microbiology. 
The series has a twofold aim: (i) to offer 
an outlet for specialized contributions in 
microbiology that aie of relatively lim- 
ited interest to commercial publishers 
and to existing scientific journals; (ii) 
to make available biographical and his- 
torical studies in microbiology. 

This program is operating with the 
financial assistance of the Foundation 
for Microbiology. Although volumes for 
the series are being assembled by invita- 
tion, comments are welcome with refer- 
ence to desirable subjects, or in regard 
to authors qualified to fill existing needs. 
Prospective contributors are invited to 
describe their interests. Comments or 
suggestions may be sent to Vernon Bry- 
son, Institute of Microbiology, Rutgers 
University, New Brunswick, N.J. 


Radio Noise Recording 
The National Bureau of Standards has 


set up 16 radio-noise recording stations 
throughout the world as part of the In- 


ternational Geophysical Year program. - 


These stations will record radio signals 
generated by the more than 50,000 thun- 
derstorms occurring daily on earth. The 
noise recording program is being con- 
ducted by W. Q. Crichlow, R. T. Disney, 
and F. F. Fulton, Jr., of the NBS Boulder 
(Colo.) Laboratories. 

During the past year the atmospheric 
radio-noise recorder developed at NBS 
has been accepted internationally as ap- 
propriate for use in a world-wide meas- 
urement program. The receivers provide 
continuous recordings of the average 
power of the noise received on a sténdard 
antenna at 8 discrete frequencies in the 
range from 15 kilocycles to 20 mega- 
cycles per second. In addition, some have 
been modified to record also the average 
noise voltage and the average of the 
logarithm of the noise voltage. It has 
been shown that these three statistical 
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characteristics of the noise provide a rea- 
sonably comprehensive picture of the 
physical nature of its amplitude distribu- 
tion. 

Some man-made radio noise will also 
be recorded and studied; however, most 
of the recording sites will be as far as 
possible from sources of interference. 
For example, one station is installed at 
Marie Byrd Base in Antarctica, which is 
far removed from the radio noise of 
civilization and from the belt of high 
thunderstorm activity circling the equa- 
tor. Information will be gathered at this 
base about the radio waves that travel 
long distances through the atmosphere. 

The antarctic site is also an ideal place 
to study radio noise originating in the sun 
and the stars. Moreover, the station is 
inside the auroral zone—the belt around 
the pole where the southern lights appear 
during magnetic storms—and thus will 
provide information on the effect this 
zone has on radio waves passing through 
it. 

Stations planned for operation by the 
Boulder Laboratories or other U.S. agen- 
cies will include, Marie Byrd Base, Ant- 
arctica; Maui, Hawaii; Thule, Green- 
land; and Balboa, Canal Zone, in addi- 
tion to the stations within the continental 
United States. Stations which will be 
operated by other governments but 
equipped by NBS will be located at Ac- 
cra, Ghana; Cook, Australia; Johannes- 
burg, Union of South Africa; Rabat, Mo- 
rocco; San Jose dos Campas, Brazil; 
Singapore, Malaya; Stockholm, Sweden; 
and Tokyo, Japan. India will cooperate 
in the network by furnishing and operat- 
ing two stations. 

All data from the various stations will 
be forwarded to the Boulder Labora- 
tories for analysis. The results of this 
study will not only provide information 
about radio propagation and meteorol- 
ogy but will also establish an engineering 
basis for assigning frequencies to stations. 
For the commercial and military radio 
users who must know which frequencies 
are best for use at a given time and place, 
forecasts will be made of the amount of 
unwanted noise that will interfere with 
their communications. With other infor- 
mation provided by the bureau, broad- 
casters will be able to tell the minimum 
transmitter power than can be used to get 
their informaticn to the receiver in spite 
of competition from noise of natural 
origin. 


Proposed Legislation 


Of the many bills introduced in Con- 
gress, some have a special relevance to 
science and education. A list of such bills 
introduced recently follows. 

HR 7798. Protect the public health by 
amending the Federal Food, Drug, and 


Cosmetic Act to provide for safety of 
chemical additives in food. Delaney (D 
N.Y.) House Interstate and Foreign 
Commerce. 

HR 7841. Authorize a 5-year program 
of grants for construction of medical, 
dental and Public Health educational 
and research facilities. Fogarty (D R.I.) 
House Interstate and Foreign Com- 
merce. 

S Res 142. Print additional copies of 
the “Report on the Development of Sci- 
entific, Engineering, and other Profes- 
sional Manpower.” Humphrey (D 
Minn.) Senate Government Operations. 

S 2189. Promote the increase and dif- 
fusion of knowledge of the Antarctic. 
Wiley (R Wis.) et al. 


July Scientific Monthly 


Articles appearing in the July issue of 
The Scientific Monthly are: “History of 
tension,” A. Huxley; “Guiding migrant 
salmon,” P. E. Fields; “On the rejection 
of the Martian canal hypothesis,” W. A. 
Webb; “Mathematics, abstract entities, 
and modern semantics,” A. Pap. Thir- 
teen books are reviewed. 


Scientists in the News 


JOSEPH W. GOLDZIEHER, chief 
of the endocrine laboratory in the de- 
partment of physiology and biochemistry 
at the Southwest Foundation for Re- 
search and Education, San Antonio, 
Tex., has been named chairman of the 
foundation’s newly established depart- 
ment of endocrinology. 


GERALD A. THOMAS, business 
manager of the Florida Section of the 
American Chemical Society for 10 
years, will become chairman of the di- 
vision of natural science at San Francisco 
State College next fall. Located on a 
new campus of 92 acres in the south- 
western San Francisco area, this college 
has 9000 students. More than 40 profes- 
sors and instructors make up the divi- 
sion of natural science, which also in- 
cludes mathematics. 


FREDERICK F. WANGAARD, pro- 
fessor of lumbering at Yale University, 
began a year’s leave of absence on 15 
June. For 6 months he will serve as for- 
estry adviser for the Philippines Forest 
Products Laboratory, under the aus- 
pices of the Food and Agriculture Or- 
ganization of the United Nations. Fol- 
lowing his service in the Philippines, he 
will go to Oslo, Norway, on a Fulbright 
grant. There he will conduct research 
in woodworking and technology at the 
University of Oslo and at the Norwegian 
Institute of Technology. 
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WILLIAM J. ENEY, head of the de- 
partment of civil engineering at Lehigh 
University, has received the university’s 
$2000 Hillman award as “the member of 
the Lehigh faculty who has done the 
most toward advancing the interests of 
the university.” 


JAMES McGINNIS has been ap- 
pointed chairman of the department of 
poultry at the State College of Washing- 
ton. He replaces J. S. CARVER, who 
is now acting director of Washington 
Agricultural Experiment Stations, 


BENJAMIN D. Van EVERA has 
been appointed dean for sponsored re- 
search at George Washington University. 
A professor of chemistry, he has served 
the university since 1946 as coordinator 
of scientific activities. In his new post he 
will coordinate all research, scientific 
and nonscientific. 


PAUL HARTECK, distinguished re- 
search professor at Rensselaer Institute, 
has been awarded the gold medal of the 
Chemical Society of Belgium. The award 
was made largely in recognition of his 
discovery of a direct path from fission 
energy to chemical energy. The new 
method eliminates the use of large quan- 
tities of electricity, or an expensive 
equivalent, for producing nitrogen used 
in fertilizers, explosives and other chemi- 
cal products. 


RUSSELL R. LAW, formerly director 
of research and development for the 
CBS-Hytron division of Columbia Broad- 
casting System, Inc., has joined Hughes 
Aircraft Company as director of new- 
product development for Hughes Prod- 
ucts Group, the company’s commercial 
activity. Law will make his headquarters 
at the Los Angeles International Airport 
facility of Hughes Products. His respon- 
sibility in the newly created position will 
be to coordinate and expedite the expan- 
sion and commercial application of tech- 
nical developments from the Hughes Re- 
search Laboratories at Culver City, Calif. 


JACOB M. SKILKEN, chemistry 
teacher at Walnut Hills High School, 
Cincinnati, Ohio, has been named the 
outstanding high-school science teacher 
in the United States by the Armed 
Forces Chemical Association, which has 
selected him to receive its $1000 Na- 
tional Science Teacher award. Among 
the various prizes awarded to Skilken’s 
students are the Westinghouse Talent 
Search award and awards of the science 
fairs of the Engineering Society of Cin- 
cinnati. Letters from former students 
indicate that Skilken is an inspiring 
teacher whose influence has led many 
into outstanding careers in science, medi- 
cine, and engineering. 
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The University of Michigan has an- 
nounced the following appointments. 

FREDERICK P. THIEME, associate 
professor of anthropology and a member 
of the faculty since 1949, has been ap- 
pointed chairman of the department of 
anthropology for a 5-year term begin- 
ning with the university year 1957-58. 
The current chairman, LESLIE A. 
WHITE, has served since 1940 and has 
requested that he be relieved of the re- 
sponsibilities in order that he may con- 
centrate on an extensive program of 
writing. 

GEORGE W. NACE, who has been 
on the Duke University faculty since 
1951, has been appointed associate pro- 
fessor of zoology, effective 1957-58. 

MYRON H. NICHOLS, a member 
of the Michigan faculty from 1946 to 
1949 and again from 1951 to 1954, has 
been appointed professor of aeronauti- 
cal engineering. He has been with the 
Ramo-Wooldridge Corporation, Los 
Angeles, Calif. 

SYDNEY CHAPMAN has been ap- 
pointed visiting professor of areonautical 
engineering from 1 Nov. 1957 through 
28 Feb. 1958. Since 1951 he has been 
professor of geophysics:at the University 
of Alaska. 

FRANCIS M. HENDERSON was 
reappointed Fulbright lecturer in engi- 
neering mechanics for the first semester 
of 1957-58. He came here on the Ful- 
bright appointment for the 1956-57 year 
and in February of 1958 will return to 
the University of New Zealand, where 
he has been a senior lecturer in hy- 
draulics since 1952. 

HORACE J. DODGE, professor in 
the department of preventive medicine 
and public health at the University of 
Colorado since 1947, has been appointed 
professor of epidemiology in the School 
of Public Health, effective 1 Aug. 


LEON LORTIE, director of the ex- 
tension department, University of Mont- 
real, has received the 1957 Montreal 
medal of the Chemical Institute of 
Canada. This was the second presenta- 
tion of this medal, which was established 
by the Montreal section of the institute 
as a mark of distinction for a resident 
of Canada who has made an outstand- 
ing contribution to the profession of 
chemistry or chemical engineering in 
Canada. 


The American Diabetes Association 
presented the following awards during 
its recent annual meeting: 

SOLOMON A. BERSON, chief of 
Radioisotope Service, Veterans Admin- 
istration Hospital, Bronx, N.Y., received 
the Lilly award, a medal and $1000. 

DEWITT STETTEN, Jr., associate 
director in charge of research of the Na- 
tional Institute of Arthritis and Meta- 


bolic Diseases, Bethesda, Md., received 
a Banting medal for his contribution to 
the knowledge of diabetes. The medal 
is named for F. G. Banting who, with 
C. H. Best, first extracted insulin. 

JOHN R. MURLIN, professor emer- 
itus, department of physiology, Univer- 
sity of Rochester School of Medicine 
and Dentistry, also received a Banting 
medal. 


FRANCIS E. WASHER, chief of the 
optical instruments section at the Na- 
tional Bureau of Standards, has received 
the Talbert Abrams award of the Amer- 
ican Society of Photogrammetry. The 
award is presented annually for “dis- 
tinguished authorship and recording of 
current and historical scientific develop- 
ments in photogrammetry.” 


The Society of American Military 
Engineers annually awards four special 
medals, one to an engineer in each of 
the armed services in recognition of the 
most outstanding contribution to mili- 
tary engineering through achievement 
in design, construction, administration, 
research, or development. The 1956 
awards are as follows: 

DEAN S. CARDER, chief, Seismol- 
ogy Branch, U.S. Coast and Geodetic 
Survey, the Colbert medal for outstand- 
ing achievement in the development 
and application of seismological tech- 
niques to the detection and evaluation 
of ground disturbances of critical im- 
portance to military operations. 

Lt. (jg) RICHARD A. BOWERS, 
Civil Engineer Corps, U.S. Navy, the 
Moreell medal for determination of the 
precise location of the South Pole by 
theodolite, and for supervising the con- 
struction of the first base at the South 
Pole. 

Col. EDWIN M. EADS, US. Air 
Force installations representative, South 
Pacific Region, the Newman medal for 
his surveillance of Air Force construc- 
tion in the region, which has provided 
facilities embodying the best in design 
and construction to meet operational 
requirements. 

JACQUE S. MINNOTTE, chief, 
Construction Division, Pittsburgh Engi- 
neer District, Corps of Engineers, U.S. 
Army, the Wheeler medal for reorgani- 
zation of the Construction Division and 
training of the expanded work force for 
military construction in the district. 

Col. HAROLD E. BISBORT, USS. 
District Engineer, Mobile District, Corps 
of Engineers, U.S. Army, the gold medal 
for distinguished service to the society 
for his work in promoting the society 
objectives in Mobile and the formation 
of two new local posts and one student 
post of the society and the reestablish- 
ment of two student posts that had be- 
come inactive. 


SCIENCE, VOL. 125 

















ad hd het 


~~ jes ae i ee ie 


bi i el | 


i en i 





— 


— 


————————— 








FREDERICK HOVDE, president of 
Purdue University, and C. W. BLEGEN, 
professor of archeology at Cincinnati 
University, recently received honorary 
degrees at Oxford University, England. 


Winners of awards for the five best 
essays on gravity have been announced 
by the Gravity Research Foundation, 
New Boston, N.H. PHILLIP MORRI- 
SON, department of nuclear studies, 
Cornell University, and THOMAS 
GOLD, department of astronomy, Har- 
vard University, won the $1000 first 
prize for their paper “On the gravita- 
tional interaction of matter and anti- 
matter.” JOHN A WHEELER, Palmer 
Physical Laboratory, Princeton Univer- 
sity, won the $300 second award for his 
essay “Gravity can glue together energy 
to make matter.” 

The remaining awards were as fol- 
lows: FELIX PIRANI, department of 
mathematics, King’s College, London, 
England, third award of $200; NOR- 
MAN STRAX, a former winner of the 
Westinghouse Science Talent Search 
and a senior at Princeton University, 
fourth award of $150; ROBERTA 
CORDOVA, a senior at the University 
of: Miami, Florida, fifth award of $100. 
Honorable mention was given to HUGH 
V. CORLEY of Faringdon, Berkshire, 
England: 


HARVEY FLETCHER, director of 
research at Brigham Young University 
and a pioneer in the science of speech 
and hearing, has received the gold medal 
of the Acoustical Society of America. 
The medal, awarded every 2 years, was 
conferred on Fletcher for his “distin- 


.guished contribution to the society and 


to the science of acoustics.” He was the 
first president of the society, from 1929 
to 1931, and is the third recipient of this 
award. 


J. BP. GREENHILL of Chicago, a - 


gynecologist and obstetrician, has re- 
ceived the Croix de Chevalier of the 
Legion of Honor of France in recogni- 
tion of his efforts in the United States in 
making known the work of French gyne- 
cologists. 


SHIRLEY D. KRAUS, formerly of 
the Howard University College of Medi- 
cine, has been appointed associate pro- 
fessor of pharmacology at Long Island 
University’s Brooklyn College of Phar- 
macy. Her primary 1esearch interest is 
endocrinology. 


DONALD W. DUNIPACE, chief 
physicist for the Libbey-Owens-Ford 
Glass Company, has been named di- 
rector of development. He succeeds I. 
G. FOWLER, who is retiring after 34 
years of service with the company. 


28 JUNE 1957 


A symposium in commemoration of 
the 250th anniversary of the birth of 
Carolus Linnaeus was held at the Uni- 
versity of Uppsala, Sweden, 29-30 May. 
There were 22 foreign and six Swedish 
participants. On 31 May the following 
were granted honorary degrees by the 
Faculty of Mathematics and Natural Sci- 
ence: H. H. ALLAN (New Zealand), 
J. BRAUN-BLANQUET (France), E. 
H. FRIES (Sweden), J. S. HUXLEY 
(Great Britain), J. IVERSEN (Den- 
mark), H. LINDBERG (Finland), E. 
MAYR (Museum of Comparative Zo- 
ology, Harvard), R. NORDHAGEN 
(Norway), J. RAMSBOTTOM (Great 
Britain), B. RENSCH (Germany), and 
J. WESTERDIJK (Netherlands). In 
addition JENS CLAUSEN of Stanford 
University and JAY L. LUSH of Iowa 
State College were given honorary doc- 
torates in agronomy. 


DAVID RIESMAN of the University 
of Chicago, lawyer-sociologist who wrote 
The Lonely Crowd and various other 
studies of American culture, will be the 
first Henry, Ford II professor of social 
sciences at Harvard University. He will 
join the faculty a year from next fall, 
when he will fulfill a roving commission 
to teach, without departmental restric- 
tions. The purpose of the Ford professor- 
ship, and of another new professorship 
named for former President A. Lawrence 
Lowell of Harvard, is to provide for the 
appointment of distinguished men from 
different fields of knowledge to enrich 
further the undergraduate program at 
Harvard. 


This year’s honorary degree recipients 
include the following: 

ROGER ADAMS, chemistry profes- 
sor and long-time head of the chemistry 
department at the University of Illinois, 
past president of the AAAS, from the 
University of Illinois. 

HANS T. CLARKE, professor emeri- 
tus of biochemistry, Columbia Univer- 
sity, from’ Columbia University. 

LEE A. DuBRIDGE, president of 
California Institute of Technology, from 
Columbia University and the University 
of Wisconsin. 

W. E. KNOWLES MIDDLETON, 
senior research officer in the division of 
applied physics of the National Research 
Council of Ottawa, Canada, from Boston 
University. 

IRVINE H. PAGE, director of re- 
search at the Cleveland Clinic Founda- 
tion, from the Albany Medical College 
of Union University. 

THADDEUS H. PARKS, retired en- 
tomologist with the Agricultural Exten- 
sion Service, from Ohio State University. 

CHESTER R. ROBERTS, director of 
the division of natural sciences and 
mathematics and chairman of the de- 


partment of chemistry at Colgate Uni- 
versity, from Ottawa University, Ottawa, 
Kansas. 

FRANCIS O. SCHMITT, institute 
professor of biology at Massachusetts In- 
stitute of Technology, from the Univer- 
sity of Chicago. 

PHILIP SPORN, president (formerly 
the chief engineer) of the American 
Gas and Electric Company, from Ohio 
State University. 


Recent Deaths 


BYRON L. BENNETT, Pittsburgh, 
Pa.; 49; associate of Jonas Salk in the de- 
velopment of the poliomyelitis vaccine; 
9 June. 

LAWRENCE CURTIS, Swarthmore, 
Pa.; 67; former chief of plastic surgery 
at the Graduate Hospital of the Uni- 
versity of Pennsylvania and chief of sur- 
gery at Presbyterian Hospital, a founder 
of the American Board of Plastic Sur- 
gery; 8 June. 

FRANCES DENSMORE, Red Wing, 
Minn.; 90; research associate in the Bu- 
reau of American Ethnology, Smithson- 
ian Institute, specialist in Indian music; 
5 June. 

ESTELLE FORCHHEIMER, New 
York, N.Y.; 83; former assistant profes- 
sor of psychology at Hunter College; 5 
June. 

MURRAY P. HORWOOD, Cam- 
bridge, Mass.; 64; professor of sanitary 
science at Massachusetts Institute of 
Technology; 4 June. 

WALTER A. JAMIESON, Indian- 
apolis, Ind.; 67; retired director of the 
biological research division of Eli Lilly 
and Company; 5 June. 

WALTER CC. MENDENHALL, 
Chevy Chase, Md.; 86; retired director 
of the U.S. Geological Survey, former 
president of the Geological Society of 
America, and vice-president of the AAAS 
section on geology and geography, 1924; 
2 June. 

HARRY S. ROGERS, Brooklyn, 
N.Y.; 66; president of Polytechnic In- 
stitute of Brooklyn, formerly dean of en- 
gineering at Oregon State College, twice 
president of the American Society for 
Engineering Education; 6 June. 

H. O. SIEGMUND, West Orange, 
N.J.; 61; military development engineer 
in charge of a control systems section, 
Bell Telephone Laboratories, one-time 
professor of physics and electrical engi- 
neering at Drexel Institute in Philadel- 
phia; 5 June. 

KATHARINE TUCKER, Flourtown, 
Pa.; 72; retired director of the depart- 
ment of nursing education in the Uni- 
versity of Pennsylvania’s School of Edu- 
cation and former executive director of 
the National Organization for Public 
Health Nursing; 6 June. 
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Metabolic Differences between 
Hepatic Parenchymal Cells and a 
Cultured Cell Line from Liver 


A number of human and animal cells 
capabie of being grown in serial culture 
are now available in several laboratories, 
These cell lines have arisen from many 
different organs and from both normal 
and malignant tissue. Included are cell 
cultures from normal liver, intestinal epi- 
thelium, kidney, tonsil, skin, conjunctiva, 
appendix, and a number of neoplasms. 
If the cells from normal tissues are truly 
representative of primary functional cells 
of the tissues of origin, they could have 
many important uses—for example, in 
the study of the biochemistry, physiology, 
and pharmacology of these tissues as 
well as in the cultivation of fastidious 
viruses and other intracellular micro- 
organisms. Therefore, it is important 
that methods be sought for identifying 
these cell strains as typical of the labeled 
tissues of origin. 

Among normal tissues, certain ones 
may be characterized by examination of 
their enzymatic activities. The liver 
parenchymal cell has been studied exten- 
sively and has been found to have a 
unique enzymatic pattern, which distin- 
guishes it from other cells, For example, 
among the glycolytic enzymes in liver 
are found both glucose-6-phosphatase 
(1) and fructose diphosphatase (2), 
which are absent from most other tis- 
sues. Liver contains an active hexose- 
monophosphate “shunt” and also pos- 
sesses the enzyme fructokinase, which is 
specific for ketoses (3). Another distinc- 
tive feature is the fact that these enzy- 
matic activities have been found in a 
relatively constant ratio (4). 

Since serially cultured hepatic paren- 
chymal cells would provide a particu- 
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Reports 


larly useful research tool, we have ex- 
amined (5) the enzymatic activities of 
one of the culture strains of human liver, 
This cell line, originally isolated by 
Chang, in 1954 (6), has been carried 
through more than 100 transfers in sev- 
eral different media. In this laboratory, 
the cells were grown in bottle cultures in 
Eagle’s basal medium (7), containing 
20 percent serum. After growth in this 
medium, the cells were scraped from the 
glass, centrifuged at low speed, and 
washed three times in 0.15M KCl. The 
lightly packed cells were then suspended 
in nine volumes of ice-cold 0.15M KCl 
and homogenized in a Potter-Elvehjem 
homogenizer. Enzymatic assays for glu- 
cose-6-phosphatase (J), fructose diphos- 
phatase (8), fructokinase (9), and glu- 
cokinase (/0) were performed with this 
homogenate. An aliquot of the homoge- 
nate was centrifuged at 18,000g for 10 
minutes, and the supernatant fraction 
was employed in the assay of glucose- 
6-phosphate dehydrogenase (11). 

The only activity found was that of 
the enzyme glucose-6-phosphate dehy- 
drogenase. The other enzymes were not 
detected by methods capable of meas- 
uring activities as low as 0.2 umole of 
substrate reacting per minute per gram 
of cells. On one occasion, after growth 
in Eagle’s basal medium containing 5 
millimolar glucose and undialyzed horse 
serum, the activity of the glucose-6-phos- 
phate dehydrogenase was 0.9 umole of 
substrate reacting per minute per gram 
of cells (assuming that 1 ml of packed 
cells weighs 1 g). This activity was sub- 
stantially unchanged (0.8 pmole of sub- 
strate reacting per minute per gram) 
after the cells were carried through four 
subcultures in Eagle’s basal medium, 
containing 5 millimolar fructose and 20 
percent undialyzed human serum, It was 
noted that these cells grew very well in 
this medium, with fructose rather than 
glucose as the major carbohydrate, after 
an initial lag period on the first subcul- 
ture. 

Because of difficulty in obtaining fresh 
material, little information is available 
on the activity of these enzymes in hu- 
man liver. Glucose-6-phosphatase activi- 
ties of normal human livers have been 
reported (J/a) as 1.4 to 3.9 umole of 
substrate reacting per minute, per gram 
of liver. 


Studies carried out in this laboratory 
(4), in which normal rat livers were em- 
ployed, revealed the average activities 
(in micromoles of substrate reacting per 
minute per gram of liver) of these en- 
zymes to be glucose-6-phosphatase, 6.5; 
fructose diphosphatase, 5.9; fructokinase, 
5.0; and glucose-6-phosphate dehydroge- 
nase, 0.97. It appears to be significant 
that the only enzymatic activity detected 
in the Chang liver cell line is that of glu- 
cose-6-phosphate dehydrogenase, which 
is the least active of these enzymes in 
normal rat liver. 

The foregoing observations indicate 
that these cells do not behave, metaboli- 
cally, like hepatic parenchymal cells. 
The true nature of the cells, therefore, 
remains in doubt. Several alternative ex- 
planations present themselves: (i) These 
cells may not be the progeny of paren- 
chymal cells but, rather, of bile duct 
epithelium, vascular endothelium, and so 
forth. In the usual initiation of a serially 
cultured cell line, explants or trypsin dis- 
persions are made from pieces of tissue 
that are obtained at autopsy or biopsy. 
Initially, these cultures may contain 
many cell types, and the type which sur- 
vives and multiplies is not necessarily 
the major functional cell of the tissue 
from which it is derived but, rather, that 
cell which is most adaptable to the cul- 
tural environment. Of course, even after 
many subcultures, these cell lines may 
consist of a number of different cell 
types. (ii) These cells may represent 
mutants of hepatic parenchymal cells 
which have arisen during the course of 
many generations in tissue culture and 
may, therefore, be quite different, metab- 
olically, from the originally isolated cell. 
There are several recorded observations 
of suspected mutations of cells in tissue 
culture, including changes of an appar- 
ently malignant nature (7/2). It has, in 
fact, been noted in another laboratory 
that the Chang liver cell has undergone 
changes suggestive of neoplasia (13). In 
this regard it is of interest to note that 
the enzymatic observations reported here 
bear similarities to those reported for 
the Novikoff hepatoma and dimethyl- 
aminoazobenzene (DAB)-induced hepa- 
tomas (/4). (iii) Perhaps these cells are 
true parenchymal cells which, in the tis- 
sue-culture environment, have under- 
gone adaptive changes as a result of the 
absence of hormonal or morphogenetic 
regulation. Three of the hepatic enzymes 
that are studied here [glucose-6-phos- 
phatase (15), fructose diphosphatase 
(16), and glucose-6-phosphate dehydro- 
genase (//)] are known to respond mark- 
edly in vivo to hormonal changes. Such 
adaptive changes might well be in the 
direction of a less differentiated or more 
primitive metabolism. In this regard, it 
seems possible that many cell types, 
when maintained over long periods in a 
tissue-culture environment (such as is 
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presently available) may revert to types 
that employ similar basic metabolic 
pathways. 

Regardless of the explanation for these 
observations, they indicate a severe limi- 
tation in the use of these cells for many 
kinds of investigations. Although other 
cell lines may exist which do actu*l’y 
represent and behave as the primary 
functional cell of the tissue of origin, 
this remains to be established for each 
culture strain. Enzymatic methods simi- 
lar to those employed here should be of 
value in performing such identifications. 

WiiuaM F, Perske 
R. E. Parks, Jr.* 
Duarp L. WALKER 
Departments of Pharmacology and 
Toxicology and Medical Microbiology, 
University of Wisconsin Medical 
School, Madison 
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Strontium-90 Hazard: Relationship 
between Maximum Permissible 
Concentration and Population Mean 


Recent discussions of radiation fallout 
(1, 2) have related the population mean 
Sr®° body burden to the maximum per- 
missible concentration, or MPC, Libby 
(1) has introduced the “MPC unit” 
(1 uc of Sr® per kilogram of calcium) 
and has used it to express concentrations 
of Sr® in milk, plants, soil, and so forth. 
The direct comparison of any mean with 
MPC, of course, implies that the two dif- 
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ferent terms are expressed in comparable 
units. Unfortunately, this is not true. The 
MPC unit represents the maximum per- 
missible concentration of Sr®° within the 
body that may be considered safe for any 
individual—and_ the individual is as- 
sumed (3) to be a professional isotope 
worker, probably male, 45 or more years 
of age, who is exposed to the isotope only 
under rigidly controlled laboratory con- 
ditions. A population mean, on the other 
hand, does not represent a maximum 
value, but rather a value which, by defi- 
nition, will be exceeded by 50 percent of 
a population. 

How much of a quantitative difference 
results from this inequality of units of 
expression? One example may suffice. In 
discussing the Sr®° burden in a general 
human population, at least three addi- 
tional factors must be taken into consid- 
eration: S, a safety factor; C, an allow- 
ance for children; and H, a heterogeneity 
factor. Thus, 


MPCoc. 
SCH 


where MPC,,,,, is the maximum permis- 
sible concentration that would be safe 
for a population mean, and MPC,,. is 
the maximum permissible concentration 
for occupational isotope workers (1 uc 
of Sr®° per kilogram of calcium, 3). 

Because of the uncertainty in the fig- 
ures for maximum permissible concen- 
tration, it is usually suggested that mem- 
bers of the general public should not be 
exposed to more than one-tenth of the 
radiation hazard that is permitted for 
occupational workers (4). The value of 
S is therefore taken to be 10. 

Kulp, Eckelmann, and Schulert (2) 
showed that children (0 to 4 years old) 
accumulate Sr®° more rapidly than do 
adults (40 to 60 age group). The con- 
centration of Sr®° in the bones of chil- 
dren averaged 4 to 5 times that found in 
the general population (and 10 percent 
of the children exceeded this figure by a 


MPC pop. = 


. factor of 20-fold or more). Added to this 


differential accumulation factor is the 
factor of the increased vulnerability of 
this age group. This factor is difficult to 
evaluate without direct experiments. It 
can be pointed out, however, that chil- 
dren in this age group have over twice 
the expected life-span ahead of them in 
which to develop neoplastic or bone cal- 
cification changes in response to radia- 
tion exposure. For the moment, C is 
taken to be 5 x 2, or 10. 

Within the 10 to 80 age group, there 
is a substantial variation in body burden 
of Sr®° for people in one area, who are 
presumably exposed to the same environ- 
mental Sr®° concentration. This may be 
related to differences in food habits, idio- 
syncrasies of calcium metabolism, and 
other factors. From the data of Kulp, 
Eckelmann, and Schulert (2) one can 
estimate that 6.8 percent of this popula- 


tion group will have a body burden of 
Sr®° which exceeds by at least fivefold 
the population mean value for that age 
and area, | percent will exceed its popu- 
lation mean by about tenfold, and 0.2 
percent will exceed its own population 
mean by more than 50-fold. It is evident, 
therefore, that H must exceed 10. Com- 
bining these terms, one would estimate 
that: 


1 uc Sr®/kg Ca 
MPCrop. = — besa 
si 10x 10x 10 


= 1 muc Sr”/kg Ca 





A comparison of this figure with esti- 
mates (1, 2) of the Sr®° concentration in 
man leads to the conclusion that the Sr®° 
burden in the yeneral population in 1955 
was at least 10 percent of the MPC... 
and that if the predictions (1, 2) con- 
cerning the next 10 to 15 years are cor- 
rect, the population mean value will 
shortly reach and exceed the maximum 
level compatible with public health and 
safety. This view gives a very different 
picture of the probable safety situation 
from the one obtained by a direct com- 
parison of MPC,. and the population 
mean (J, 2) and points to the hazards 
of introducing novel units of expression 
without first considering their fundamen- 
tal nature. 

Meanwhile, if any simple safety meas- 
ures are available, advantage should be 
taken of these without delay. Since some 
80 percent of the dietary calcium (and 
thus Sr®°) that enters the body comes 
from milk and milk products (5) it 
would seem possible to decrease the in- 
take of Sr®° by decalcifying milk. Such 
a procedure is reportedly effective (6). 
The technology and economics of this 
process are essentially those used cur- 
rently in the production of low-sodium 
milk (7) and in a process for soft-curd 
milk (8). Milk calcium could then -be 
replaced by calcium derived from an- 
cient sources (limestone, for example) 
which would have a much lower Sr? 
content. This procedure would not seri- 
ously disturb the calcium balance in the 
general population, and it coulu provide 
an immediate four- to fivefold reduction 
in the intake of Sr®, 

W. O. Caster* 
Department of Physiological Chemistry, 
University of Minnesota, Minneapolis 
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Amylase in Electrophoretic and 
Ultracentrifugal Patterns of 
Human Parotid Saliva 


The action of human saliva on starch 
was reported for the first time by Leuchs 
in 1831, but the active material, an 
a-amylase, was not crystallized from 
saliva until 1948, by Kurt Meyer and 
associates (/). The crystallization was 
confirmed in 1953 by Muus (2), who 
reported electrophoretic and ultracen- 
trifugal analyses of her crystalline prepa- 
ration. Kinersly (3) demonstrated the 
presence of amylase on an electrophero- 
gram of whole saliva on paper but did 
not relate it to the three protein com- 
ponents which he observed. 

The present work describes the loca- 
tion of amylase in ultracentrifugal and 
electrophoretic patterns of the secretion 
of the human parotid gland. It is a part 
of a more extensive investigation of the 
composition of human parotid and sub- 
maxillary gland secretions by electro- 
phoretic and ultracentrifugal methods 
(4). The parotid gland secretion was 
found (4) to contain a maximum of 12 
electrophoretically separable components 
and three or four ultracentrifugally sepa- 
rable components. The electrophoretic 
components have been numbered, with 
the most positively charged at pH 8.6 
as component 1 (4). 

The parotid gland secretion, stimu- 
lated by chewing paraffin, was collected 
by means of a parotid cup (5) similar 
to that described originally by Carlson 
and Crittenden and by Lashley. The 
tubes from the cup emptied directly into 
receivers supported in an ice bath. The 
saliva was concentrated to approxi- 
mztely one-fourth of its original volume 
by dialysis overnight at 4°C, against a 
25 percent solution of polyvinylpyrroli- 
done. It was then dialyzed in the cold 
for from 65 to 70 hours against the 
buffer to be used for electrophoresis. 
The Miller-Golder buffer (6) of 0.1 
ionic strength and pH 8.5 was employed. 
It contained 0.02M Veronal and 0.08M 
sodium chloride. After dialysis, the sam- 
ple was centrifuged in the ordinary lab- 
oratory centrifuge at 2° to 4° for 20 
minutes. Electrophoretic, ultracentrifu- 
gal, and amylase determinations were 
performed on the supernatant liquid. 
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Electrophoresis was performed in a 
6-ml cell in the Perkin-Elmer model 38 
Tiselius electrophoresis apparatus. Ultra- 
centrifugal analyses were performed in 
the Spinco model E ultracentrifuge at 
about 26°C. Amylase activity was deter- 
mined by the method of Myers, Free, 
and Rosi:ski, as adapted for work with 
saliva by Schneyer (7). 

In order to locate the position of the 
amylase boundary in the electrophoretic 
pattern, both ascending and descending 
limbs of the cell were sampled at the 
time of maximum resolution. Fine glass 
capillaries were inserted into each limb 
to the center of each successive bound- 
ary, as seen by the Longsworth optical 
system. Five samples of about 0.1 ml 
were usually taken from each limb, be- 
ginning with the uppermost boundary. 
At the center of each boundary, the 
concentration of the component forming 
the boundary should be one-half of the 
original concentration. In succeeding 
samples taken from the same limb, the 
concentration of the first component 
should be greater than 50 percent of the 
initial concentration. 

Amylase activity was found at the 
boundary of either component 6 or 7, 
in both ascending and descending limbs, 
in about 50 percent of the initial con- 
centration, Since no amylase occurred 
in the descending limb in either com- 
ponents 4 or 5, all of the components 
which had appeared up to that point 
(1, 2, 3, 4, and 5) were eliminated. 
By similar reasoning, since no amylase 
appeared in component 8 in the ascend- 
ing limb, all of the components which 
had appeared up to that point (12, 11, 
10, 9, and 8) were eliminated. Com- 
ponent 6 had an average mobility (+ 
standard deviation) of — 1.140.260 x 10-5 
cm?/volt-sec, whereas component 7 had 
an average mobility of — 1.7 + 0.05 x 10-5 
cm?2/volt-sec. The closeness of the mo- 
bilities of these two components made 
further identification impossible, particu- 
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Fig. 1. (Upper patterns) Electrophoretic 
patterns of the descending limb of parotid 
gland secretion from three individuals. 
The horizontal arrows mark the starting 
boundary. Field strength, 4.4 v/cm; time, 
192 minutes. (Lower patterns) Ultracen- 
trifugal patterns of a parotid gland secre- 
tion at 0, 24, 48, 96, and 136 minutes. 
Centrifugal force, about 250,000g. The 
components with amylolytic activity are 
marked. The experiments were performed 
in the Miller-Golder, barbital-NaC1 buffer, 
fH, 8.5; 1/2, 0.1. 


larly since both components showed vari- 
ation in individual samples and were not 
always distinguishable. The average mo- 
bility of the component containing the 
amylolytic activity was — 1.5 + 0.25 x 10-5 
cm?/volt-sec. in the Miller-Golder buffer 
of 0.1 ionic strength and pH 8.5, In some 
samples this activity was contained in 
component 6 and in others, in compo- 
nent 7, No estimate of the homogeneity 
of the component which contains the 
amylase is available. The amylase com- 
ponent is marked with vertical arrows 
on typical patterns in Fig. 1. 

The crystalline human amylase studied 
by Muus (2) had a somewhat different 
mobility. From the relationship of mo- 
bility to pH, as given by Muus (2), the 
mobility of her component A, under the 
conditions used in this study, should be 
-—2.3x 10-5 cm?/volt-sec. This value is 
considerably higher than the mobility, 
-1.4x 10-5 cm?2/volt-sec, found in the 
present work for the amylase in the 
parotid gland secretion. Presumably this 
difference in mobility arises from the 
presence of other components in the 
parotid gland secretion. 

A partition cell was used to help iocate 
the ultracentrifugally separable compo- 
nent which contained the amylase. In 
the general investigation (4), parotid 
saliva was shown to contain two fast 
moving components and either one or 
two slowly moving ones. In alternate 
experiments the ultracentrifuge was al- 
lowed to run with a force of about 250,- 
000g until either the fastest or the two 
fastest components had sedimented past 
the partition. Samples were withdrawn 
from both the top and bottom chambers 
of the cell after the rotor had stopped. 
The amylase content of the samples was 
then determined. 

The amylase in the parotid gland 
secretion sediments with an average rate 
of 4.1 Svedberg units (S). This rate 
agrees well with the average found in 
the general study (4) for one of the 
components, 4.2 S (4). When some of 
the 4.1 S component remained in the 
top chamber of the cell, appreciable 
amylase activity (27 to 61 percent of the 
original activity) appeared in the sample 
withdrawn from the top chamber of the 
cell. In the experiments in which the 
4.1 S component was allowed to sedi- 
ment completely to the bottom cham- 
ber, the sample withdrawn from the top 
chamber contained little or no amylase 
activity (0-8 percent). It seems defi- 
nitely established, therefore, that the 
4.1 S component contains the amylase. 
This component is marked with an ar- 
row in Fig. 1, which ,shows a typical 
sedimentation pattern of the parotid 
gland secretion. As with the electropho- 
retic components, the proportion of the 
component which is pure amylase has 
not been determined. 
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This sedimentation rate is in accord 
with that reported by Muus (2) for her 
crystalline human salivary amylase. She 
reported a sedimentation rate (S,,.) of 
4.6 Svedberg units in a preliminary ex- 
periment. Neither of the afore-mentioned 
values has been corrected to zero con- 
centration. 

In this work, a-amylase has been lo- 
cated in both the electrophoretic and 
ultracentrifugal patterns of human paro- 
tid gland secretion. It has an average 
electrophoretic mobility of - 1.4 x 10-5 
cm?2/volt-sec and a sedimentation rate 
(Soo, w) of 4.1 Svedberg units in the 
Miller-Golder buffer of 0.1 ionic strength 
and pH 8.5. 

Jane Rew Patron* 

Warp PicMAN 

Department of Biochemistry, University 
of Alabama Medical Center, Birmingham 
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Possible Interrelationship between 
Release of Brain Norepinephrine 
and Serotonin by Reserpine 


The finding of a solvent system for the 
extraction of catechol amines has per- 
mitted the development of a simple 
fluorimetric method for the rapid deter- 
mination of norepinephrine in various 
body tissues (J). The catechol amine ex- 
tracted from rabbit brain was predomi- 
nantly norepinephrine, with a small pro- 
portion of epinephrine, as shown by ac- 
tivation and fluorescence spectra (2), by 
rate of oxidation at various pH values, 
and by paper chromatography. Its distri- 
bution in brain was found to be in gen- 
eral like that of serotonin; that is, it is 
high in brain stem and low in cortical 
areas and cerebellum, as noted by Vogt, 
who used a bioassay procedure (3). 

In previous studies, we have shown 
that reserpine impairs the capacity of 
body tissues to maintain serotonin in a 
bound form (4), thereby causing its 
liberation from brain and other tissues 
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Fig. 1. Norepinephrine content of rabbit 
brain stem at various times after intraven- 
ous administration of reserpine (5 mg/kg). 


(5). Recent observations that reserpine 
also lowers the content of catechol 
amines in various body tissues (6) 
prompted an investigation concerning the 
nature of this phenomenon and its pos- 
sible relationship to the release of sero- 
tonin. 

Rabbits received reserpine (5 mg/kg) 
by intravenous injection and were sacri- 
ficed at various times thereafter. The 
brains were removed immediately, and 
the brain stems were analyzed for nor- 
epinephrine. The level of norepinephrine 
declined rapidly, a definite drop occur- 
ring within 15 minutes and about 90 
percent disappearing within 4 hours. The 
level remained low for about 48 hours 
and then increased slowly, attaining the 
normal value after about 7 days (Fig. 
1). The shape and duration of the curve 
is practically identical with that depict- 
ing the effect of reserpine on serotonin 
in brain (7). 

The effect of various doses of reserpine 
on the norepinephrine content of the 
brain was determined. Doses as low as 
0.1 mg/kg had a definite effect, and 
1.0 mg/kg was as effective as 5 mg/kg 
(Fig. 2). The dosage response curve was 
almost identical with that found for re- 
lease of serotonin. 

It has been shown that reserpine ap- 
pears to exert an irreversible action, dis- 
appearing rapidly from brain and other 
tissues and not appearing td act through 
a metabolic product (5). Accordingly, 
the depletion of norepinephrine as well 
as of serotonin persists long after reser- 
pine has virtually disappeared. The 
almost identical patterns of effect on 
serotonin and norepinephrine both with 
regard to duration and with regard to re- 
sponse to various doses of reserpine 
suggest that the release of the biogenic 
substances in brain are closely linked 
phenomena. It is possible that norepi- 
nephrine and serotonin are normally 
bound in brain tissue by similar mecha- 
nisms which are impaired by reserpine. 
Another possibility is that the serotonin 
released by reserpine in turn releases 
norepinephrine (or vice versa). 

The release of catechol amines from 
the adrenal glands was also measured. 
Depletion of the amines occurred over 


a period of 16 hours after administration 
of reserpine (5 mg/kg), and was virtu- 
ally complete for a period of several 
hours. The content of the adrenal amines 
then gradually rose and achieved the nor- 
mal value after about 7 days, a time 
when brain norepinephrine and serotonin 
were again normal. The loss of medul- 
lary amines did not result from a direct 
action of reserpine, s. ace it was prevented 
by spinal transection at T,, indicating, as 
do the findings of Holzbauer and Vogt 
(6), that the depletion was the result of 
stimulation of sympathetic centers in 
brain; this suggests that the depletion 
might be related to norepinephrine (or 
serotonin) changes in the central nervous 
system. It is pertinent that reserpine, 
which produces a generalized parasym- 
pathetic predominance, induces a pro- 
longed stimulation of the sympathetic 
nerve innervating the adrenal gland. 
Peripheral norepinephrine was also 
depleted following administration of re- 
serpine, doses as small as 0.1 mg/kg low- 
ering the content of amine in the heart 
by about 85 percent within a period of 4 
hours. Reserpine also induced the deple- 
tion of norepinephrine from spleen. Sec- 
tion of the cord at C; or at C, did not 
prevent the release of norepinephrine 
from the heart following doses of 5 
mg/kg of reserpine, indicating that with 
these doses, the liberation resulted 
mainly from the action of reserpine di- 
rectly on the peripheral storage depots. 
The ability of reserpine to release nor- 
epinephrine and serotonin throughout 
the body indicates that changes in the 
amines centrally as well as peripherally 
must be considered in explaining the 
over-all action of the Rauwolfia alkaloid. 
Accordingly, the extent to which changes 
in autonomic balance following adminis- 
tration of reserpine may be attributed to 
alterations of peripheral and brain nor- 
epinephrine is now under investigation. 
The emerging picture of reserpine as a 
releaser of serotonin, norepinephrine, 
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and epinephrine throughout the body 
supplies a potent tool for studying the 
role and interplay of these neurohor- 
mones in the brain as well as peripher- 
ally. 
BERNARD B, Bropie 
JACQUELINE S. OLIN 
Ronatp G, KuNTzMAN 
ParKHuRST A, SHORE 
Laboratory of Chemical Pharmacology, 
National Heart Institute, 
Bethesda, Maryland 
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Isolation ef a Nutritional 
Variant from a Culture 
of Rabbit Fibroblasts 


The results of earlier studies dealing 
with the cultural characteristics of rabbit 
fibroblasts derived from normal tissue in- 
dicated that the over-all nutritional re- 
quirements of newly established strains 
vary as a function of their age in vitro 
(1). The quantitative aspects of the data 
were consistent with the concept that 
either a limited number of cells in the 
original population (inoculum) were ca- 
pable of continuous growth in the me- 
dium employed or that such cells ap- 
peared in the population as a result of 
mutation. The present experiments (2) 
were undertaken to obtain information 
regarding the fundamental question of 
whether nutritional variants are present 
in a given culture after prolonged serial 
cultivation in vitro, Rabbit fibroblasts, 


Table 1. Isolation of a nutritional variant 
from a culture of RM3-56 fibroblasts. 








to. of No. of No. of 
passages A sas 
is sdive cells coloniest 
79 1 XG? 1 
87 0.9 x 10° 0 
91 1.5 x 10° 2 





* Second passage in medium 73. 
+ Colonies containing cells capable of continuous 
proliferation in medium 73. 
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strain RM3-56, which had been propa- 
gated serially in vitro for almost 2 years 
were selected for study (1, 3). On the 
assumption that the proportion of nutri- 
tional variants in a particular population 
might be too small to be detected by ex- 
amining the progeny of single cells se- 
lected at random from the population, it 
was considered expedient to establish 
conditions which favor the proliferation 
of variants by altering the composition 
of the medium. 

The following media were employed: 
medium 56 was 5 percent chick embryo 
extract, 10 percent normal horse serum, 
and 85 percent $18 (volume for vol- 
ume); medium 73 was 2. percent 
dialyzed horse serum, 98 percent S16. 
Solutions S16 and S18 are of similar 
composition and contain amino acids, 
vitamins, salts, and glucose (3). The 
procedure employed for propagating 
RM3-56 serially in medium 56 and the 
methods used in quantitative experi- 
ments were described previously (3). 
The experiments were based on the ob- 
servation that RM3-56 fibroblasts fail 
to proliferate in medium 73 after the 
first subculture. Under these conditions, 
the nonproliferating cells gradually de- 
generate over a period of from 3 to 4 
weeks. The regular schedule of fluid re- 
placements was continued, to permit the 
detection of any cells capable of prolif- 
erating in this medium. The results of 
three experiments performed with cells 
of different ages in vitro are summarized 
in Table 1. 

In the first and third experiments, 
three colonies, containing from 50 to 100 
healthy fibroblasts, were observed after 
9 to 16 days (second passage in medium 
73). These cells proliferated rapidly, 
whereas the remaining fibroblasts degen- 
erated. In the second experiment, none 
of the cells appeared capable of prolifer- 
ating in medium 73. The cells compris- 
ing one of the colonies were subse- 
quently subcultured, and their progeny 
continue to proliferate after 40 passages 
in medium 73. This variant or subline is 
designated RM3-73, to indicate both the 
tissue from which the culture was origi- 
nally derived and the medium in which 
the strain is propagated. Strain RM3-73 
also differs from RM3-56 in that it pro- 
liferates at a somewhat slower rate in 
medium 56, On the other hand, strain 
RM3-73 is _ indistinguishable from 
RM3-56 by such criteria as morphology 
and susceptibility to infection with vac- 
cinia virus. 

Of particular significance is the fact 
that only a small fraction of the cells in 
RM3-56 cultures are of the 73-type. For 
example, the three colonies isolated in 
experiments (Table 1) that employed 
3.5 x 10® cells contained a total of only 
225 cells when first observed. The pro- 
portion of RM3-73 cells in a population 


of RM3-56, calculated on this basis, is 
a maximal value because the 73 cells 
were proliferating throughout the course 
of the experiments. It is apparent that, 
under conditions where the ratio of two 
nutritional types of cells is less than 1 to 
10*, cloning techniques (4-6) are im- 
practical for detecting the minority type. 
The method of selection applied under 
conditions where a large proportion of 
the cells fail to proliferate provides a 
practical means for studying large popu- 
lations of cells with respect to nutri- 
tional cell types. Furthermore, the pres- 
ence of nonproliferating cells serves the 
same purpose, in permitting isolated cells 
to proliferate, as the addition of irradi- 
ated cells (“feeder layer”) described by 
Puck and Marcus (5). The method is 
particularly suitable for studying the ge- 
netics of cell lines whose nutritional re- 
quirements have been partially defined. 
In these instances, by combining the se- 
lection method and cloning techniques, 
it becomes possible to study somatic cells 
with any of the required nutritional fac- 
tors as genetic markers. It is anticipated 
that the availability of a broad spectrum 
of nutritional cell types not only will be 
of aid in understanding the physiology of 
cultured cells but will enhance the use- 
fulness of the tissue-culture method in 
virology and in studies on malignancy. 
R. F. Harr* 
H. E. Swim 
Department of Microbiology, 
School of Medicine, Western Reserve 
University, Cleveland, Ohio 
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Histochemical Demonstration of 
Enzymes Separated by Zone 
Electrophoresis in Starch Gels 


Zone electrophoresis in starch gels is 
a rapid, simple, dependable method of 
high-resolving power for separating com- 
plex mixtures of proteins. We have com- 
bined this method with histochemical 
techniques for locating and identifying 
enzymes in tissue sections in order to 
analyze the enzymatic composition of 
biological material (/, 2). The numerous 
esterases responsible for the high level 
of esterase activity in the mouse liver 
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were separated and compared with the 
esterases found so ubiquitously in other 
organs. The fact that we have also been 
able to separate and localize tyrosinase 
and phosphatase suggests that these ana- 
lytic methods have general applicability 
in the study of the enzymatic composi- 
tion of tissues. 

In this investigation, the starch block 
was prepared according to the method 
of Smithies (3). The tissue was homoge- 
nized in an equal volume of water and 
centrifuged at’1700 g for 10 minutes. 
The supernatant liquid was adsorbed 
onto a strip of filter paper and inserted 
into the starch block as described by 
Smithies (3). Satisfactory separation of 
the proteins was achieved in 5 hours at 
a pH of 8.6 at room temperature using 


| z 3. 4. 


Fig. 1. Zymograms 1 and 2 are from nor- 
mal adult mouse liver and were prepared 
using a-naphthyl butyrate as substrate; 
zymogram 2 was inhibited with eserine at 
10*M. Zymograms 3 and 4 are from adult 
mouse lung; these were prepared with dif- 
ferent substrates—No. 3 with o-naphthyl 
butyrate and No. 4 with naphthol AS ace- 
tate. Note the inhibition of certain bands 
in No. 2; the different pattern of bands in 
lung (No. 3) and liver (No. 1); and the 
substrate specificity as seen in comparing 
No. 3 and No. 4. 
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a 6-volt drop per centimeter of travel 
through the starch block. Migration oc- 
curred at about half this rate at 2°C. 
The starch blocks were sliced into two 
or more thin slabs, permitting several 
techniques to be applied to the same 
sample. When the short-chain esters of 
a-naphthol and naphthol AS acetate 
were used as substrates, the techniques 
described by Gomori (4) were em- 
ployed. We propose the term zymogram 
to refer to strips in which the location 
of enzymes is demonstrated by histo- 
chemical methods. 

The distinctive properties of tyrosin- 
ases from different species (5) were in- 
dicated by zymograms of aqueous ex- 
tracts of mushrooms (Psalliota), pota- 
toes, and mouse melanoma. These three 
tyrosinases were located at different 
characteristic positions on the starch 
slabs by their reaction with 3,4-di- 
hydroxyphenylalanine to produce pink 
bands which later transformed to black 
melanin. 

The separation of esterase-active pro- 
teins from mouse liver and other organs 
yielded a surprisingly intricate and re- 
producible spectrum of enzymes in the 
several hundred zymograms so far ex- 
amined, Characteristically distinct zymo- 
grams were obtained from each organ 
tested (Fig. 1), seemingly reflecting the 
variety of functions of these organs, and 
suggesting that these several esterases are 
metabolically unique and not simply an 
artifact of the analytic procedures. Some 
esterases were found in several organs, 
while others, so far, have been found in 
only a single organ. However, nearly all 
the esterases found in any organ also 
occurred in liver. 

Further support for the unique nature 
of these separated esterases was obtained 
by reacting the two halves of a starch 
block with different substrates. Zymo- 
grams made using oa-naphthyl butyrate 
as substrate were conspicuously different 
from those in which naphthol AS acetate 
was used as substrate (Fig. 1). Certain 
differences in the distribution of ester- 
ases were observed by Gomori (6) when 
he compared a-naphthol esters . with 
naphthol AS esters as substrates. Our 
results indicate that these differences 
were due to the substrate specificity of 
several esterases. To date, procedures 
using naphthol AS acetate have demon- 
strated only certain of the esterases that 
are demonstrated when a-naphthyl bu- 
tyrate is used as substrate. The esterase 
in the G band is especially reactive with 
naphthvl AS acetate. Our results with 
these substrates demonstrate clearly that 
the substrate specificity of several of the 
esterases in the zymograms is not the 
same. 

Finally, the fact that eserine, a known 
cholinesterase inhibitor, selectively in- 
hibits, for example, the G and H bands 


(Fig. 1), leads us to suggest that many, 
if not all, of the bands shown in the 
a-naphthyl butyrate esterase zymogram 
are enzymatically distinct. 

R. L. Hunter 
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Pituitary Degeneration and 
Adrenal Tissue Hyperplasia 
in Spawning Pacific Salmon 


In a study of the nature of the death of 
the Pacific salmons, which occurs regu- 
larly following their initial spawning, our 
attention was drawn to the possible role 
of the pituitary gland in this process by 
a series of changes characterizing sexual 
maturation and subsequent deterioration 
in these fishes (J). The fully mature male 
and, to a lesser extent, the female sal- 
mon exhibit a marked overgrowth of 
bone and cartilage of the head and ver- 
tebral column which produces a hooking 
of the jaws and a hump back, evidence 
of greatly increased activity of the pitui- 
tary other than the production of gonad- 
stimulating hormones. At the same time, 
degenerative changes are occurring—ab- 
sorption of the scales and focal necrosis 
of the skin. Following extrusion of sex 
products, disintegration of the integu- 
ment increases, and the fish loses its mus- 
cular power and balance and dies within 
a week or two. That such degeneration 
and death can be hastened by the injec- 
tion of salmon pituitary glands was ob- 
served by R. E. Burrows in the course 
of experiments on producing accelerated 
sexual maturation in blueback salmon 
(2). A. P. Rinfret, who, with S. Hane, 
showed that the salmon pituitary elabo- 
rates ACTH (3), suggested to us the 
possibility that the degenerative changes 
might be caused by intolerable concen- 
trations of a catabolic hormone or hor- 
mones secreted by the fish’s adrenals 
under the stimulus of large amounts of 
adrenocorticotrophic hormones. 

Pituitaries and adrenal tissues were 
secured from several species of the genus 
Oncorhynchus, including king salmon 
(Q. tschawytscha), blueback (O. Nerka 
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nerka), and kokanee (O. Nerka kenner- 
lyi), during various stages of their life- 
cycle. The morphology of the pituitary 
of the salmon, in common with that of 
other fishes, differs in many respects from 
that of the mammalian gland. While the 
salmon pituitary has no separate neural 
lobe, the dorsal region of the gland pre- 
sents a cellular picture which corresponds 
to the anterior lobe of the mammal. 
Neural elements, accompanied by fine 
reticular tissue, penetrate and branch 
through the dorsal region or lobe (called 
by some the “transitional lobe”) and the 
ventral part of the gland, often called the 
“intermediate lobe.” In addition to these 
two distinct regions, there is a follicular 
area situated anterior to the dorsal lobe. 
As sexual development proceeds, the 





Fig. 1 (Top). Collar of adrenal cortical 
cells around small vein in head kidney of 
sexually immature king salmon at begin- 
ning of spawning migration (x 200). Fig. 
2 (Bottom). An area of extensive hyper- 
plasia of adrenal cortical cells in head kid- 
ney of spawning king salmon (x 85). 
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basophiles and acidophiles of the dorsal 
lobe increase in number; the follicles of 
the anterior region enlarge, and some of 
them contain a colloidlike material. As 
maturity approaches, the basophiles pre- 
dominate, and the gland gives the ap- 
pearance of intense secretory activity. 
With full maturity and spawning, a 
marked change in the histologic picture 
takes place; degeneration is evident 
throughout the gland. First of all, there 
has been a great increase in connective 
tissue. This is especially pronounced in 
the lower lobe and separates the cells 
into clumps of varying size. Within the 
fibrous recticulum are shells or ghosts of 
nuclei without surrounding cytoplasm or 
contained chromatin. The cells of the 
dorsal region are markedly vacuolated, 
especially the basophiles, and exhibit 
pycnosis and cytolysis. The same is true 
of the anterior and ventral lobes. The 
follicles of the anterior lobe expand to 
huge, thin-walled bullae. Is this a picture 
of exhaustion following great secretory 
activity, or is it part of a general cata- 
bolic process? 

In contrast to the picture in the sal- 
mon, the pituitary glands of fully mature 
rainbow trout (which spawn repeatedly ) 
usually show these degenerative changes 
to a slight or moderate degree at most, 
or not at all. 

The adrenal cortical tissue in salmon 
and trout, as with other teleost fishes, 
is found to be diffusely distributed 
through the cephalic portion of the kid- 
ney, called the “head kidney,” and is in- 
timately associated with the cardinal 
vein and its branches, often forming col- 
lars around the veins, as is shown in 
Fig. 1. The cells of this cortical tissue 
are of a single type and, in the sexually 
immature stage, exhibit a certain resem- 
blance to the cells of the glomerulosa of 
the mammalian adrenal cortex. As the 
salmon’s gonads mature, the cortical tis- 
sue increases in amount and the cells 
take on more of the appearance of the 
fasciculata zone in the mammal. By the 
time of full sexual maturity, tremendous 
hyperplasia of the adrenal tissue has o¢- 
curred. The cells radiate outward from 
the veins in great masses of a more or 
less lobulated character, displacing the 
blood-forming tissue of the head kidney 
(Fig. 2). These foci of cortical tissue are 
so large that they are easily visible to 
the naked eye as pale areas in unstained 
thick sections of Bouin’s solution-fixed 
tissue. The cells contain relatively large 
quantities of cytoplasm, in which fine 
granules are evenly dispersed. (The gran- 
ules do not differentiate well with osmic 
acid.) In some spawning fish, degenera- 
tion of these cells is occurring—shrunken 
cytoplasm, pycnosis, and cytolysis— 
which tends to be more marked in fish 
near death. This final phase in the 





changing morphology of the adrenal cor- 
tical cells of the salmon suggests a pos- 
sible analogy to the zona reticularis of 
the mammalian adrenal gland. 

The degenerative changes observed in 
the pituitaries of the spawning salmon 
resemble, in certain respects, those that 
occur in the pituitary glands of senescent 
mammals, including man—for example, 
increase in connective tissue, vacuoliza- 
tion of the basophiles, in particular, and 
diminished number of cells, which is the 
result, in the salmon, of visible cytolysis. 
In addition, study of the other internal 
organs and tissues of the salmon at full 
sexual maturity has revealed widespread 
degeneration of a degree which would 
seem to be incompatible with continued 
life (4). Is the marked hyperplasia and 
presumptive correspondingly increased 
secretory activity of the adrenal cortical 
tissue causally related to the rapid and 
extensive deterioration of body struc- 
tures? Jt should be possible to secure ex- 
perimental evidence on this point. 

O. H. Rosertson 
Department of Biological Sciences, 
Stanford University, — 
Stanford, California 
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Preparation of Human Serum 
Albumin Free of Long-Chain 
Fatty Acids 


It is well known that serum albumin 


binds fatty acid anions strongly and that 


both crystalline preparations of albumin | 
and those prepared by routine fraction- | 


ation contain small but significant 
amounts of long-chain fatty acids (/). 


The only preparation of albumin whick ! 


has been reported to be free of fatty 
acids was that of Dintzis (2); this was 
a preparation of recrystallized human 
serum mercaptalbumin which was “de- 
ionized” by passage through a mixed- 


bed ion-exchange resin. A sample of | 


recrystallized bovine mercaptalbumin, 
deionized in identical fashion, was ana- 
lyzed for unesterified fatty acid content 
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Table 1. Comparison of untreated and extracted albumin. 








Untreated Extracted 
albumin albumin 
Sedimentation constant, Sw20* 4.3 4.3 
Electrophoretic mobility, descending boundary, p x 10° 6.50 6.52 
Optical rotation, [a]p™ 55:7 — 53.7 





* Not extrapolated to zero concentration; albumin concentration approximately 0.7 ¢/100 ml. 


by the method of Gordon (3). Analysis 
revealed that it contained 1.3 moles of 
long-chain fatty acid per mole of al- 
bumin (4). The human and bovine mer- 
captalbumin preparations may, of course, 
differ significantly in this respect; un- 
fortunately none of the afore-mentioned 
human mercaptalbumin preparation is 
available for analysis. When preliminary 
attempts, in this laboratory, to prepare 
human serum albumin free of long-chain 
fatty acids by using mixed-bed resins 
proved unsuccessful (5), the method de- 
scribed in this report was developed. 


The human serum albumin used in ’ 


this study was a sample of fraction V, 
produced by fractionation of pooled 
blood plasma by the method of Cohn 
et al. (6). Stabilizers (N-acetyl trypto- 
phane or sodium caprylate) or heavy 
metals had never been added to this ma- 


terial, and it had received no heat treat- . 


ment (7). ” 

A water solution of serum albumin was 
lyophilized, and the dried albumin was 
covered with a mixture of 5-percent gla- 
cial acetic acid (by volume) in isooc- 
tane. The acetic acid-isooctane mixture 
had been pretreated with anhydrous 
Na,SO, to remove traces of water. The 
extraction was carried out without agita- 
tion, at 0°C, for 6 hours or more. The 
extraction mixture was then decanted 
and discarded, the albumin was washed 
with an aliquot of isooctane, and the ex- 
traction was repeated in identical fashion. 
The albumin was then washed twice with 
aliquots of isooctane and was subjected 
to a vacuum for several hours in order 
to remove remaining isooctane and acetic 
acid. 

When the resulting albumin prepara- 
tion was dissolved in water, a turbid so- 
lution was obtained. The turbidity is 
caused, it is believed, by the presence of 
isooctane that has not been removed by 
the vacuum distillation. It could be made 
to disappear by any one of the following 
procedures: by dialysis against water; 
by allowing the solution to stand from 
12 to 24 hours at room temperature or 
from 3 to 4 days at 1°C; or by applica- 
tion of a vacuum to the solution for a 
short period. The procedure selected was 
exhaustive dialysis of the albumin solu- 
tion against distilled water. Acetic acid 
which remained was removed concomi- 
tantly during this dialysis; this was dem- 
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onstrated by the disappearance of tracer 
amounts of C1*-labeled acetate that had 
been added prior to dialysis. The albu- 
min preparation was then lyophilized 
and stored at — 10°C. 

Analysis of the serum albumin before 
extraction, by the method of Gordon, 
revealed that it contained 1.8 moles of 
long-chain fatty acid per mole of protein. 
After extraction, it contained only 0.02 
mole of fatty acid per mole of albumin 
by the method of Gordon, and 0.10 mole 
of fatty acid per mole of albumin by the 
method of Dole (8). 

The extracted, fatty acid-free albumin 
has been extensively compared with the 
untreated albumin to determine whether 
denaturation may have occurred during 
the extraction procedure. Some of the 
data obtained are presented in Table 1. 
Ultracentrifugal analysis was performed 
in a Spinco model E ultracentrifuge. 
Electrophoretic analysis was performed 
in barbital buffer, pH 8.6, ionic strength 
0.1, in an Aminco model B electro- 
phoresis apparatus. Optical rotation was 
measured in a Brinkmann polarimeter in 
which photocells from Rudolph and Sons 
were used. There was no detectable dif- 
ference between the two albumin prepa- 
rations by any of these analytic tech- 
niques. 

The extracted albumin is also im- 
munologically identical with the un- 
treated albumin. This has been dem- 
onstrated by the agar diffusion method 
(9), with rabbit antiserum against re- 
crystallized human serum mercaptalbu- 
min. The “reaction of identity” was 
obtained at the junction of the precipitin 
lines for the two preparations. Finally, 
the two albumin preparations react iden- 
tically with methyl orange anions. This 
has been demonstrated by a quantitative 
study of the binding of methyl orange 
anions to serum albumin by the method 
of equilibrium dialysis. Studies were per- 
formed with the untreated albumin, with 
the extracted albumin, and with a prepa- 
ration of the extracted albumin to which 
0.9 mole of oleic acid and 0.9 mole of 
palmitic acid had been added per mole 
of protein. The binding curves for all 
three preparations were identical, within 
the limits of error of the measurements. 
The accumulated evidence thus indicates 
that the albumin is not significantly 
altered during the extraction procedure. 










In experiments designed to study the 
binding of small molecules or ions to 
serum albumin, an albumin preparation 
from which all tightly bound small 
molecules and ions have been removed 
should be used. The method described 
here was, in fact, developed in the course 
of quantitative studies of the interaction 
of human serum albumin with long-chain 
fatty acid anions. This method, which 
may be of general interest in investiga- 
tions of the chemistry of albumin, may 
therefore prove to be of particular value 
in preparing albumin for use in a wide 
variety of binding studies. 

DeWirr S. GoopMaNn 
Laboratory of Cellular Physiology 
and Metabolism, National Heart 
Institute, Bethesda, Maryland 
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Sensitivity of the Skin to 
Changes in Rate of Intermittent 
Mechanical Stimuli 


We have recently reported data on 
comparative speed of response of the eye 
and the ear, shown by measuring differ- 
ence limens (DL) for intermittent 
stimuli (J-3). This paper (4) reports 
extension of such measurements to rate 
discrimination by the human skin and 
compares these with difference limens on 
flutter—that is, rate discrimination for 
intermittent white noise. The skin may 
be considered to be the phylogenetic an- 
tecedent of the ear, and v. Békésy’s re- 
markable success in demonstrating the 
skin as a dimensional model of the 
cochlea points up the similarity of the 
two sensory processes (5, 6). It is shown 
in this report that data on rate discrimi- 
nation suggest a further similarity be- 
tween the skin and the ear. 

The procedure was to measure differ- 





1297 





ence limens for intermittent mechanical 
pulses, at pulse repetition rates of 1 to 
320 cy/sec, by means of a phonograph 
cutting head in which the moving ele- 
ment was held between the thumb and 
one other finger. The moving element 
was fitted with a flat plate of 50 mm?2, 
Therefore, the total skin surface that was 
excited was 100 mm?. Ten thresholds 
from each of five observers were obtained 
at each of ten frequencies between 1 and 
320 cy/sec; electric pulse durations that 
were increased from 1.5 msec at 320 
cy/sec to 7.5 msec at 1 cy/sec were used. 
The sensation level above the absolute 
threshold for feeling vibration was from 
17 to 26 decibels. 

Two electronic, rectangular pulse gen- 
erators of variable frequency and pulse 
duration drove the mechanical stimula- 
tor. The observer felt the moving ele- 

‘ment of the vibrator on the skin of the 
finger tips of one hand and sampled the 
standard and comparison frequencies 
successively by a selector switch which 
he operated with the other hand. He also 
used his switch hand to control the fre- 
quency of the comparison stimulus by a 
linear multirevolution potentiometer. 
The experimenter set the comparison 
frequency away from the standard by a 
random amount, and the observer ob- 
tained equality judgments by the method 
of adjustment, alternately starting from 
frequencies above and below the stand- 
ard. The discrepancy between the stand- 
ard and the comparison frequencies was 
measured with an electronic counter, to 
an accuracy exceeding that of the gen- 
erating equipment. The circuit that was 
required to produce the standard and 
comparison repetition rates and pulse 
durations is described elsewhere (7). 
The mechanical stimulator was mounted 
in a sound-absorbing box, and a mask- 
ing noise was delivered to the observer 
through headphones, 


Table 1. Difference limens for intermit- 
tent mechanical stimulation on the finger 
tips. Cutting head stimulator with 100 
mm* contact area. Five observers. 

















Frequency 
(cy/sec) C - 
bmg AD f/f tative 
Stand Mean um) yes DL’s 
yor een (cy/sec ) (jnds) 
” tained 
1 0.99 0.02 0.02 35.71 
Ke) 2.50 0.06 0.02 70.80 
5 5.01 0.20 0.04 89.93 
10 10.13 0.45 0.04 106.52 
20 19.68 0.76 0.04 126.36 
40 39.98 118 0.03 151.68 
80 80.21 3.90 0.05 167.04 
160 162.21 12:96. 008 173.22 
240 228.25 13.89 0.06 178.98 
320 325.02 24.43 0.08 180.62 
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Fig. 1. The difference-limen function for 
discriminating rate. Upper curve: short 
pulses by the skin of the finger tip; log 
Af = (0.3410-2) + 1.2008 log f, for f= 1 to 
320 cy/sec. ‘Lower curve: intermittent 
white noise with a duty cycle of 0.5; visu- 
ally fitted curve from 1 to 5 cy/sec; log 
Af = (0.5357-3) + 1.3479 log f, for f=5 to 
320 cy/sec. 


The results for the rate discrimination 
of short pulses are shown in Table 1 and 
in the upper curve of Fig. 1. Column 2 
of Table 1 shows the mean obtained fre- 
quency. By comparing these figures with 
those in column 1, it can be seen that 
the standard is matched, on the average, 
with an error of less than 12 cy/sec. 
Column 3 shows A/ as the average devia- 
tion (AD), computed with reference to 
the standard frequency (f). This rises 
monotonically with f. Column 4 gives 
the relative difference limens Af/f, and 
column 5 shows the cumulative differ- 
ence limens found by graphic integration 
of 1/Af, where Af is the average devia- 
tion in column 3. The result is 180 just- 
noticeable differences (jnd) in the range 
of 1 to 320 cy/sec. The observed rela- 
tionship between Af and f is best ex- 
pressed by the equation log Af= 
(0.3410-2) + 1.2008 log f and, there-.- 
fore, may be approximated by a parabola 
of the form y = ax?, 

Two other types of tactile stimulators 
were used to obtain similar results. These 
were a modified loud-speaker motor and 
a precision miniature vibratiun genera- 
tor (8). Data were also obtained, by the 
method descr:bed, with contactors that 
covered 1 mm? and 20 mm? of skin area 
on a single finger tip. There was no indi- 
cation that the size of the area stimu- 
lated made any difference in the differ- 
ence limens for rate discrimination. 

It is clear, of course, that no mechan- 
ical transducer of the type used here will 
faithfully follow the pulse-wave form of 
the electric input. At higher frequencies, 
the stimulus applied to the skin ap- 


proaches a sine wave. Périlhou (9), and 
others, have measured Af for sine waves. 
He found that Af/f varies with intensity 
between 0.02 and 0.40. The determina- 
tion of accurate values of Af with sine 
waves offers special difficulties, because 
frequency and intensity tend to be con- 
founded in the matches. This appears 
not to be the case with pulses at low 
frequencies. We have found, therefore, 
that the linear relationship in Fig. 1 be- 
gins to break down after about 320 cy/ 
sec, when the transducer no longer fol- 
lows the rectangular input. 

The lower curve in Fig. 1 shows our 
difference limens for flutter (2). The 
two curves have nearly the same slopes 
between 10 and 320 cy/sec; this suggests 
that the mechanism for rate discrimina- 
tion is the same for the skin and the ear. 
Our values for frequency discrimination 
and those obtained by v. Békésy (5) with 
his dimensional model of the cochlea, in 
which he substitutes the skin of the arm 
for the basilar membrane, are in reason- 
ably good agreement (see his Fig. 20). 
However, the skin has by no means the 
temporal resolving power of the ear at 
moder.te sensation levels. In the fre- 
quency range of 1 and 320 cy/sec, the 
skin achieves less than 200 just-notice- 


duces more than 500. 
G. H. Mowsray 
J. W. GesHarp 
Johns Hopkins University 
Applied Physics Laboratory, 
Silver Spring, Maryland 
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Cold-Resistant Oat Varieties 
also Resistant to Heat 


Apparently Trabut (1) was first to in- 
dicate that red oats resist heat. His refer- 
ence was to Algerian oats, which are sim- 
ilar morphologically to the Red Rust- 
proof oat in this country. Several writers 
have agreed with early statements (2) 
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that red oats, Avena byzantina C. Koch., 
are more heat resistant than common or 
“white” oats, A. sativa. It appears, how- 
ever, that no data on heat resistance in 
oat plants have ever been published, ex- 
cept for a brief preliminary note by me 
(3). The experiments were continued 
and the additional data obtained confirm 
the preliminary results and provide ad- 
ditional information. The more recent 
data were obtained while a specially con- 
structed heat chamber was being used. 
The relative winter hardiness of the 
varieties listed in Table 1 has been de- 
termined (4), and the varietal type and 
morphological classification as indicated 
by Stanton (5) is shown. Bond and 
Victoria are resistant to many races of 
both crown rust and smut, Appler to 
many smut races as well as to some 
minor diseases; Bond and Fulghum are 
rather quick growing, large culmed oats; 
Winter Turf, Appler, and Victoria are 
late-developing, large-culmed varieties, 
whereas others listed in Table 1 are 
early, comparatively small-culmed oats. 
Plants of different species, varieties, 
and ages were exposed to temperatures 
of 48.5° to 51°C for 45 minutes. Such 
exposures had previously proved effec- 
tive. in differentiating differences in heat 
resistance. Results from experiments in- 


dicated that some varieties of both A.. 


byzantina and A. sativa are heat resistant, 
but others are not. There appeared to be 
little or no relationship between heat re- 
sistance and resistance to any major dis- 
ease of oats. Quick-growing oats with 
thick culms were less heat resistant than 
slower growing oats with more slender 
culms. Many of the latter group were 
winter oats, whereas many but not all 
of the former were spring varieties. On 


the average, early maturing oats, 
whether spring or winter, appeared to 
be more heat resistant than late to very 
late varieties. There was, however, defi- 
nite correlation between heat resistance 
and winter resistance in oats (Table 1). 
These data were compiled from exten- 
sive field seedings to determine winter 
hardiness and from heat experiments 
conducted on greenhouse-grown oats. 

Black Mesdag, a_heat-susceptible 
spring oat, was crossed with Lee, a heat- 
resistant winter variety. The F, behavior 
indicated that heat susceptibility was 
dominant. The segregation ratio of 
approximately 37 (susceptible) /27 (re- 
sistant) indicated that three factors were 
involved, but transgressive segregation 
for increased heat resistance above that 
of the Lee parent also was observed. 
Transgressive segregation resulting in in- 
creased winter resistance in winter x 
spring oat crosses likewise has been ob- 
served. Since heat and winter resistance 
appear to be correlated, transgressive 
segregation for increased heat resistance 
might be expected in certain crosses. 

Oat plants apparently are more re- 
sistant to heat in the early boot stage 
than earlier or later in their develop- 
ment. Maximum resistance to heat was 
reached in plants some 40 to 45 days old 
in spring varieties and in plants 45 to 
50 days in the slower-developing winter 
oats. Heat resistance in both groups 
dropped precipitously thereafter. 

Heat resistance in oats was greater in 
plants after exposure on bright days than 
it was in those treated on dark days. In 
winter oats, an apparent conditioning re- 
sponse resulted from exposure to warm 
temperatures prior to heat treatment. 
This was not apparent in spring oats. 


Table 1. Relative winter hardiness and heat resistance of 12 varieties of oats (Fulghum 


check, 100 percent). 








C.I. No. Type and variety ao iceorsaee Bent 
species survival survival 

(%) (%) 

True winter 

3168 Fulwin A, byzantina 137.6 123.4 

3218 Bicknell A. sativa 130.1 124.7 

2505 Hairy Culberson A. sativa 129.8 122.2 
2499 Pentagon A, byzantina 128.2 103.1* 
947 Tech (V.P.I. No. 1) A. sativa 125.1 105.5* 

3296 Winter Turf A, sativa 120.1 111.2 
2042 Lee A. sativa 116.8 100.0* 

3217 Culred A. byzantina 108.5 120.0 

Intermediate winter 
1815 Appler A, byzantina 100.3 99.8 
708 Fulghum (check) + A. byzantina 100.0 100.0 
Spring 
2733 Bond A. byzantina 63.8 68.2 
2401 Victoria A. byzantina 46.8 43.0 





* Additional data, not fully comparable with those shown, reveal that this variety is somewhat more heat 


resistant than indicated here. 


+ The average heat survival for Fulghunt was 56.3 percent of 451 plants tested, and it survived 56.1 percent 
in 560 field-grown nurseries in which differential winter killing was recorded. 


28 JUNE 1957 


It appears probable that those physio- 
logical factors conditioning cold resist- 
ance in the oat plant cell also condition 
heat resistance. This suggests the possi- 
bility of testing for winter resistance in 
oats by the cheaper, more easily con- 
ducted heat test. Exploratory tests have 
indicated that heat resistance and winter 
resistance may also be associated in 
wheat and in barley. 

FRANKLIN A. CoFFMAN 
Crops Research Division, Agricultural 
Research Service, U.S. Department of 
Agriculture, Beltsville, Maryland 
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Singing Female Canaries 


Pet-bird dealers have reported that 
some of their imported canaries sing as 
typical males for a time but later refuse 
to sing. Some have been identified as 
females. One dealer stated that he 
would no longer handle imported birds 
because of complaints from customers. 

Since it is known that female chick- 
ens and turkeys that are treated with 
male sex hormone will give voice in a 
manner similar to males (/), treatment 
of the imported canaries with hormones 
was suspected. To determine whether 
female canaries would “sing” after re- 
ceiving male sex hormone, birds were 
treated with this hormone. 

Nine female canaries, young but fully 
grown, were selected for the .test. Five 
were injected with 0.1 ml each of micro- 
crystalline suspension of male sex hor- 
mone, testosterone phenylacetate (Per- 
andren, Ciba). Each bird was given a 
single injection per test period. Each in- 
jection of 0.1 ml of the preparation con- 
tained 5 mg of active material. Four 
birds were not treated. 

Nine days after the injection, two of 
the treated canaries made a series of 
chirps that were more closely connected 
than previous chirps had been. Twelve 
days after the injection, all treated birds 
were definitely “singing,” although the 
song lasted for only a few seconds at a 
time. In the following days the length 
of sustained song became greater, and 
the song was indistinguishable from that 
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of a male bird. The first attempts at 
singing were similar to those of young 
males, but the injected female birds de- 
veloped rapidly in this respect. Vigorous 
singing continued for nearly a month; 
after this period there was a gradual de- 
crease. 

At approximately 5 weeks after the 
injection, all treated birds had stopped 
singing. They made only individual 
chirps, typical of the untreated females. 
No female bird then sang for 10 weeks. 
After this period the previously injected 
birds were injected again, with the same 
dosage as in the first trial. One bird sang 
4 days after the injection, a second sang 
after 6 days, and all were singing within 
at least 10 days. Since the birds were not 
under continuous observation, complete 
information on first singing is not avail- 
able. The untreated females are not 
known to have sung. 

The hormone that is used is a rela- 
tively new preparation that is said, by 
the maker, to be absorbed for thera- 
peutic effect for about 30 days. The birds 
sang for nearly 1 month. 

These observations do not prove that 
female canaries treated with male sex 
hormone are being sold for singers. They 
indicate that treated females may sing 
and in a manner indistinguishable from 
males (2). 

E. H. Herrick 
J. O. Harris 
Departments of Zoology and 
Bacteriology, Kansas State College of 
Agriculture and Applied Science, 
Manhattan 
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Synthesis of Hyaluronic Acid 
by Human Synovial Tissue Slices 


Hyaluronic acid is an important con- 
stituent of the ground substance of con- 
nective tissue and of synovial fluid. In 
the joint, it appears to be a product of 
the synovial membrane (/) and accounts 
for the lubricative and mechanical pro- 
tective properties of normal. synovium 
(2). The interpretation of data on the 
synthesis of hyaluronic acid by synovial 
tissue culture is difficult because of the 
possibility of metabolic alteration in cul- 
ture growth. The purpose of this report 
is to present data on the production of 
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hyaluronic acid from glucose-C!* by 
human synovial tissue; tissue-slice tech- 
nique was used. 

Specimens were obtained at operation, 
and 100 to 200 mg of hand-sliced tissue 
was incubated at 37°C in air for 1 to 3 
hours in Krebs-Ringer’s phosphate buf- 
fer, pH 7.4 (3), which contained 40 to 
100 mg percent of uniformly labeled glu- 
cose-C1* (specific activity 0.5 uc/mg). 
Of 54 samples incubated, 45 showed sig- 
nificant glucose incorporation, and the 
remaining samples were used as controls. 
Isotope incorporation from radioactive 
glucose was approximately 50 percent 
greater with substrate concentration at 
100 mg percent than at 40 mg percent 
and was linear with time for the first 3 
hours. 

Following incubation, the tissue was 
crushed and extracted with 30 to 40 ml 
of 10 percent sodium acetate at pH 9. 
The pH of the extract was then adjusted 
to 4, with glacial acetic acid, and 1.5 
vol of ethanol was added to precipitate 
hyaluronic acid. After thorough washing 
of the precipitate with ethanol to re- 
move extraneous radioactivity, the crude 
hyaluronic acid was extracted with so- 
dium acetate and was subjected to the 
following studies, which are summarized 
in Table 1. 

Reprecipitation of a pooled sample of 
crude C}4-labeled mucopolysaccharide 
from sodium acetate at pH 8, by means 
of ethanol saturated with potassium ace- 
tate, yielded 95-percent recovery of ra- 
dioactivity. Dialysis of six samples 
against distilled water for 12 to 24 hours 
resulted in a recovery of 96 percent. One 
crude sample, subjected to trypsin diges- 
tion followed by dialysis, showed no loss 
in radioactivity, and shaking with a 10/1 
mixture of chloroform and n-butanol re- 
moved only 9 percent. All the radioactiv- 
ity of the deproteinized crude product 
was precipitable with hemoglobin in acid 
solution, by the method of Pierce (4). 
After digestion with hyaluronidase, 76 
percent of the precipitable materiai was 
lost, while identical digestion of known 
hyaluronic acid led to 86-percent loss of, 
precipitable material. The radioactive 
product was compared with authentic 
hyaluronic acid and chondroitin-sulfuric 
acid by paper electrophoresis at pH 5 
in 0.1M acetate buffer, and its mobility 
was identical with that of hyaluronic 
acid. Finally, analysis of an acid hydrol- 
yzate of the dialyzed, reprecipitated, 
and deproteinized product for hexos- 
amine and uronic acid, by the methods 
of Boas (5) and Fishman (6), revealed 
values of 42.3 percent and 50.6 percent, 
respectively, which were in excellent 
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Table 1. Identification of hyaluronic acid. 





Recovery of 
hyaluronic acid 











Procedure Before After 
(count/ (count/ 
min) min) (%) 

Reprecipitation 10,700 10,200 95 
Dialysis 12,954 12,464 96 
Trypsin digestion 1,630 1,662 100 
Organic solvent 

treatment 4,230 3,860 91 
Hemoglobin 

precipitation 109 0 0 
Hyaluronidase 


digestion 132 + 


Table 2. Radioactivity of hexosamine in 
biosynthetic hyaluronic acid. 








Total Recov- 
radio- ered : 
activity radio- Sp ecific 
Item recovered activity pesiaien: 
after as hexos- (co siete 
hydrolysis amine min mg) 
(%) (%) 
1 88 43 10,800 
2 53 73 6,600 
3 93 72 7,850 
4 51 74 40,060 
5 28 77 32,200 





agreement with theory. Following hy- 
drolysis, as much as 77 percent of the re- 
coverable radioactivity, or 67 percent of 
the total radioactivity, could be ac- 
counted for in the hexosamine fraction 
(Table 2). 

The foregoing data indicate that hyal- 
uronic acid may be synthesized from 
glucose by synovial tissue in vitro. 

K. LeMoneE YIELDING 
Gorpon M. TomxIns 
Josep J. Bunim 
National Institute of Arthritis and 
Metabolic Diseases, National Institutes 


of Health, Bethesda, Maryland 
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Book Reviews 


Sir Richard Gregory, His Life and Work. 
W. H. G. Armytage. Macmillan, Lon- 
don; St. Martin’s Press, New York, 
1957. 241 pp. $5. 


The reputation of Nature was largely 
built by Richard Gregory. From 1893 to 
1939, first as assistant editor and then as 
editor, he selected and solicited the ma- 
terial that has made Nature the world’s 
most highly respected scientific journal. 
But more important, he wrote. It was 
Gregory who started the “leaders,” or 
1eading editorials, that have long been 
one of Nature’s most important and in- 
fluential features, and it was Gregory 
who for years wrote most of those leaders. 

Great editors are, almost by defini- 
tion, great crusaders. Gregory was such 
an editor. His creed was science, scien- 
tific humanism, the progress of society, 
and the application of the forces of sci- 
ence in the cause of human advancement. 
A long, enthusiastic, and vigorous life 
(1864 to 1952) was devoted to the fur- 
therance of that program of science in 
the service of society. His weapons were 
the public platform, the committee, from 
time to time the organization of a special 
-conference, sometimes the creation of a 
new organization (the British Science 
Guild, the Parliamentary and Science 
Committee, the Scientific Advisory Com- 
mittee of the Trades Union Congress, a 
new section and a new division of the 
British Association for the Advancement 
of Science), and always Nature. 

Emphasis on the editorship of Nature 
and the crusade to make science a more 
effective participant in the advancement 
of human welfare is proper, but may 
hide other facets of a life that would 
have been counted a success without 
these primary activities. In many re- 
spects, Gregory’s life was a Horatio 
Alger story, but with the unusual aspect 
that his father—a poorly paid cobbler 
all his life—was also one of the influen- 
tial early leaders of the labor movement, 
the author of several books of poetry, 
and the recipient of an honorary degree 
from the University of Bristol. 

After a few years of school and odd 
jobs, Gregory became an apprentice 
shoemaker, a voracious reader, and a 
night-school student. These after-hours 
activities led to appointment as a labo- 
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ratory assistant to A. M. Worthington at 
Clifton College and put him on the road 
to his career. A scholarship to the newly 
established Royal College of Science, at 
South Kensington, provided preparation 
for appointment as a science teacher and 
established the basis for a lifelong friend- 
ship and collaboration with his fellow- 
student, H. G. Wells. After a few years 
of successful teaching he was appointed, 
in 1889, assistant to Sir Norman Lock- 
yer, an astronomer and the first editor 
of Nature. Four years later Lockyer ap- 
pointed Gregory to the staff of Nature. 
But Nature never absorbed all of Greg- 
ory’s writing and editorial energies. 
From his busy pen came original editions 
and careful revisions of nearly a score of 
texts and other books. As science editor 
for Macmillan, he edited more than 200 
science books. From its founding in 1898 
until 1938, he edited the School World 
(which became the Journal of Education 
in 1919). 

Armytage’s biography is a sympathetic 
and admiring account of the life of a 
remarkable and admirable man. 

Dart WoLrFLE 
American Association for the 
Advancement of Science 


Scientific Uses of Earth Satellites. James 
A. Van Allen, Ed. University of Mich- 
igan Press, Ann Arbor, 1956. x+316 
pp. Illus. $10. 


Scientific Uses of Earth Satellites is an 
unusual type of scientific book. It is prob- 
ably the first really comprehensive treat- 
ment of the subject of scientific experi- 
mentation with artificial earth satellites. 
But this is not what makes it so unusual. 
It is unusual because it is written before 
the fact. Usually, a researcher carries out 
his experiment, then checks his results 
carefully for internal consistency, ac- 
curacy, and validity before he ventures 
to present them to the scientific public. 
In the present book, however, one finds 
a wide variety of satellite experiments 
described and analyzed before any satel- 
lite has been launched. 

There is, however, a good reason for 
this preview of possible satellite experi- 
ments. The cost of each experiment will 


be so very great that to do the very best 
that can be done is absolutely impera- 
tive. Perhaps the most effective way of 
insuring maximum return for the invest- 
ment is to enlist the thinking of as many 
scientists as possible. To this end, the 
Upper Atmosphere Rocket Research 
Panel devoted its tenth anniversary 
meeting, which was held at the Univer- 
sity of Michigan in January 1956, to a 
review of specific, detailed proposals for 
experiments to be performed in scien- 
tific satellites of the earth. The present 
book is a compilation of some of the 
papers that were presented at this highly 
stimulating meeting. 

The subject of orbits and their deter- 
mination receives considerable attention 
in the book. In the first two chapters, 
F. L. Whipple, R. J. Davis, and J. B. 
Zirker, of Harvard College Observatory, 
discuss the principal features of the orbit 
of a satellite that is close to the earth 
and the time that will be available for 
observing such a satellite optically. The 
authors give quantitative estimates of the 
changes in orbital parameters (such as 
the semimajor axis, perigee and apogee 
heights, eccentricity, inclination to the 
equator, and period of revolution) that 
will be produced by specified changes in 
initial height, geographic position, speed, 
and direction of motion. The relation- 
ship of these considerations to the prob- 
lems of guidance and propulsion in the 
satellite-launching vehicle is obvious. In 
addition, the authors discuss the pertur- 
bations that will be caused by the oblate- 
ness of the earth and by atmospheric 
drag. Careful observation of these effects 
will permit a determination of the ob- 
lateness, on the one hand, and of the 
atmospheric density, on the other. This 
subject also receives attention from J. L. 
Sedwick, Jr., of the Ballistics Research 
Laboratories, Aberdeen Proving Ground, 
Maryland. 

In the matter of observing the satel- 
lite optically, Whipple and his colleagues 
decide that a specularly reflecting satel- 
lite has a slight advantage over one 
that reflects sunlight diffusely and that, 
in either case, the total time available 
for observing the object during a specific 
passage is never more than a matter of 
minutes and is sometimes only a fraction 
of a minute. 

H. J. Merrill, of the Signal Corps 
Engineering Laboratories, considers the 
tracking of a satellite by electronic op- 
tical means. It is desirable to track the 
satellite optically because of the high 
precision that can be obtained. By means 
of electronic techniques, improvement 
over the customary visual and photo- 
graphic methods can be obtained. These 
improvements include superior time con- 
stants and the elimination of background. 
In addition, one can choose the opti- 
mum spectral region in which to work. 
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One of the disadvantages of relying on 
illumination of the satellite by the sun 
is the fact that the object can be ob- 
served only when it is present in the 
vicinity of the observer and during a 
short interval after sunset or before sun- 
rise. To eliminate this restriction, D. E. 
Hudson suggests the use of a flashing 
light in the satellite. If a xenon dis- 
charge tube were used, an installation 
could be made, to permit visual tracking, 
that would have an over-all weight of 8 
pounds, whereas, if telescopic tracking is 
considered, the installation might be re- 
duced in weight to about 1 pound. 

In further discussion of the determi- 
nation of atmospheric density and drag 
on the satellite, L. M. Jones and F. L. 
Bartman, of the University of Michigan, 
L. Spitzer of Princeton University, and 
H. S. Sicinski and R. L. Boggess, of the 
University of Michigan, present methods 
other than the use of tracking data. Jones 
and Bartman point out that the orbital 
approach to the measurement of upper 
air densities will give only averages over 
a long period of time. If it is desired to 
obtain instantaneous values, some other 
approach is required. They suggest the 
use of an improved version of the transit- 
time accelerometer that is now being 
used in sounding rockets for this same 
purpose. In this, a 5-pound sphere of 
5-foot diameter would be used. It would 
centain, in its interior, a small chamber 
in which a little ball can be alternately 
caged and released. When caged, the 
ball is centered in the chamber, When 
released, it drifts to one side of the cage 
at a rate that depends on the accelera- 
tion or deceleration of the sphere. The 
time interval from release to contact with 
the side of the chamber will, therefore, 
provide a measure of the drag on the 
sphere. To use this method at satellite 
altitudes would, however, require an in- 
crease in sensitivity of several orders of 
magnitude over that of similar devices 
now being used in rocket soundings. 

Spitzer agrees that the orbital method 
of obtaining air density gives enormous 
accuracy, but he points out that this ac- 
curacy applies only to the vicinity of 
perigee. He suggests that a satellite be 
designed so that its center of pressure is 
far from its center of mass and that it 
be launched into its orbit with a spin. 
Such a spinning satellite would precess 
because of the air drag on it, and obser- 
vation of this precession rate would make 
it possible to determine air densities as 
low as 10-!° grams per cubic centimeter. 

Sicinski and his associates suggest the 
use of a “synchrometer,” which operates 
on the principle of the cyclotron, for de- 
termining the partial pressures of the dif- 
ferent molecular species in the vicinity of 
the satellite. When these partial pres- 
sures have been ascertained, the total 
pressure can then be calculated. This 


1302 


approach has the additional attractive 
feature of providing local information all 
along the orbit rather than average val- 
ues for the orbit as a whole or for a large 
number of orbits. 

One of the most interesting subjects 
related to satellite research is that of the 
environment within and immediately 
surrounding the object as it revolves in 
its orbit. Ways of determining this en- 
vironment are discussed by H. E. La 
Gow, of the U.S. Naval Research Labo- 
ratory, by Maurice Dubin of the Air 
Force Cambridge Research Center, and 
by S. F. Singer, of the University of 
Maryland. La Gow proposes that ther- 
mistors be used for determining tempera- 
ture within the satellite. He suggests that 
the pressure within sealed compartments 
be monitored in order to detect penetra- 
tion by meteors and that thin resistance 
strips be installed on the surface of the 
vehicle for measuring erosion of the sur- 
face. Dubin proposes that calibrated 
microphones in the satellite be used to 
determine the mass and density of inter- 
planetary matter. 

One of the most exciting aspects of 
satellites is the opportunity they will pro- 
vide to observe the sun from above the 
atmosphere. P. R. Gast, of the Air Force 
Cambridge Research Center, and T. A. 
Chubb, H. Friedman, and J. Kupperian, 
of the U.S. Naval Research Laboratory, 
discuss this possibility. Gast takes up the 
experimental problems to be encountered 
in instrumenting an artificial satellite of 
the earth. Friedman and his coworkers 
make the specific suggestion that a satel- 
lite be instrumented with an ionization 
chamber that is sensitive to a narrow 
region about the Lyman alpha line of 
hydrogen. It is proposed that the peak 
intensity during each orbit and the in- 
stantaneous reading at the time of pass- 
age over the telemetering station be 
measured, It is also suggested that short 
wavelength x-rays would be an interest- 
ing part of the solar spectrum to study 
by means of satellites. 

Friedman and his colleagues also pro- 
pose one of the most fascinating of satel- 
lite experiments. By comparing the Ly- 
man alpha radiation that comes to the 
satellite from space with that which 
comes directly from the sun, they pro- 
pose to determine the densities of hy- 
drogen atoms and hydrogen ions in in- 
terplanetary space. 

The satellite also offers the opportun- 
ity to observe the radiations that come 
to us from the stars and the galaxy. 
This exciting possibility is discussed by 
R. J. Davis, of the Harvard College Ob- 
servatory. According to his estimates, the 
sky should be quite “spectacular” in the 
ultraviolet wavelengths, a region of the 
spectrum that cannot be observed at the 
surface of the earth because of the ab- 
sorption by the earth’s atmosphere. 


The possibility of using an artificial 
satellite for meteorological studies is 
taken up by W. G. Stroud and W. Nord- 
berg, of the Signal Corps Engineering 
Laboratories, and by J. I. F. King, of the 
Air Force Cambridge Research Center. 
Stroud proposes to use photocells in a 
spinning satellite vehicle to scan the sur- 
face of the earth for purposes of deter- 
mining the variations in albedo. This 
experiment is particularly interesting 
because it would be the beginning of 
weather reconnaissance and surveillance. 
From such photocell observations, the 
extent and location of cloud cover, with 
considerable detail in the cloud struc- 
ture, could be determined as a function 
of time. In the future, such cloud cover 
surveillance will probably prove to be 
extremely valuable as a basis for weather 
prediction, 

The subject of cosmic ray observa- 
tions is covered by J. A. Van Allen, of 
the State University of Iowa. Satellite 
instrumentation that consists of a single 
Geiger counter or scintillator could 
monitor the total cosmic-ray intensity 
above the atmosphere on a comprehen- 
sive geographic and time basis. Van 
Allen also proposes to use a Cerenkov 
detector to study the relative abundances 
of the heavy nuclei in the primary radia- 
tion—particularly the Li, Be, and B 
nuclei. 

A number of authors discuss the pos- 
sibility of studying the aurora and the 
earth’s magnetic field from orbiting satel- 
lites. For example, J. P. Heppner, of 
the U.S. Naval Research Laboratory, 
proposes the use of a proton precessional 
magnetometer in the satellite vehicle. 
One of the most interesting problems 
that such satellite magnetometer meas- 
urements could help resolve is that of 
the Chapman-Stérmer ring current, 
which is assumed to encircle the earth 
at a distance of a number of earth radii, 
The satellite data, when combined with 
similar data taken at the surface of the 
earth, could prove or disprove the exist- 
ence of such a current. 

Finally, five chapters.are devoted to a 
discussion of the possibility of using 
satellite experiments for a study of the 
ionosvhere, Both propagation and Lang- 
muir probe type experiments are pos- 
sible, although, in my opinion, many of 
the ionosphere experiments might better 
be performed with vertically launched 
rockets. 

Two articles, one by L. G. De Bey, of 
the Ballistics Research Laboratories, and 
one by H. K. Ziegler, of the Signal Corps 
Engineering Laboratories, discuss the 
problems of systems design and basic in- 
strumentation. This is an extremely im- 
portant consideration in connection with 
the use of artificial satellites for scien- 
tific research. In fact, the various pro- 
posals for experiments must be consid- 
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ered to be only indications of how one 
would start to construct a specific satel- 
lite. Until one comes to grips with the 
actual building of the hardware, the tem- 
perature control problem, the vibrations 
that the satellite will have to stand dur- 
ing the launching, the question of how to 
separate the satellite itself from the 
empty last stage, and such problems, 
treatment of the basic design of a par- 
ticular experiment is, in a very real sense, 
incomplete. This is particularly true dur- 
ing this initial period in the development 
of research satellites, when small size 
and severely limited weight greatly en- 
hance the various instrumentation and 
construction problems. Ziegler lists many 
components that are now available or 
will soon be available that should be use- 
ful in the design of satellite instrumen- 
tations. Of particular interest are solar 
power supplies and transistors. These 
should make it possible to boil down the 
required instrumentation weights by a 
considerable amount. 

The typography of Scientific Uses of 
Earth Satellites is very good, and the 
illustrations are clear. The book should 
be taken as a compilation of thoughts, 
in various stages of advancement and 
completeness, on what research one 
might do with earth satellite vehicles 


and how one might go about doing it.° 


Taken thus, it makes worth-while read- 
ing and should serve as a valuable source 
of ideas in the field for some time to 
come. It stands as a challenge to its 
various readers to devise other experi- 
ments or to improve on those that are 
described. 

Homer E. NEw. 1, Jr. 
U.S. Naval Research Laboratory 


Chromosomes, Sex-Cells and Evolution 
in a Mammal. Based mainly on studies 
of the reproductive glands of the 
gerbil and a new list of chromosome 
numbers of mammals. Phillip V. To- 
bias. Lund, Humphries, London, 1956. 
420 pp. Illus. 60s. 


The author of Chromosomes, Sex- 
Cells and Evolution in a Mammal, who 
is senior lecturer in anatomy at the Uni- 
versity of Witwatersrand in Johannes- 
burg, Union of South Africa, describes 
and interprets his investigations on the 
chromosomes in the germ cells of the 
seminiferous tubules of the gerbil, a 
desert rat—more specifically, of the sub- 
species Tatera brantsii draco—as a first 
step toward a comparison of the chro- 
mosomal complements of various species 
of Tatera. His presentation of the mate- 
rial is greatly influenced by his acute 
awareness of “the need to break down 
the artificial apartheid between chromo- 
somes and their cellular and physiologi- 
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cal milieu” (page xvii). Against this 
background of the new “unitarian biol- 
ogy,” the author “treats a restricted set 
of cytogenetical facts from a morpho- 
logical and cytochemical, a genetical 
and evolutionary viewpoint” (page 5). 
The facts themselves could be more ac- 
curately described as strictly cytological, 
since the gerbil is, genetically speaking, 
a complete unknown. 

Phillip Tobias is fully aware of the 
limitations of his project. The researches 
were undertaken between 1946 and 1952, 
and the literature is covered, in the text 
of the book, through 1952; the more 
recent work on mammalian chromo- 
somes, done with improved cytological 
techniques by Hsu, Makino, and others, 
could thus not be included. This lack 
is particularly noticeable in the chapter 
on the chromosomes of the rat, in which 
the author introduces the criteria used 
in characterizing the chromosomes of a 
mammal and discusses their validity. 
More recent papers, through 1955, are 
included in the appendix, which gives 
the most complete list of mammalian 
chromosome numbers available at pres- 
ent, covering 264 species and subspecies. 

The main body of the book is divided 
into six parts entitled (i) “Introductory 
section,” (ii) “The chromosomes,” (iii) 
“Descriptive account of spermatogene- 
sis,” (iv) “Nuclear behavior during 
spermatogenesis,” (v) “Cytoplasmic be- 
havior during spermatogenesis,” and 
(vi) “The spermatogenetic wave.” 

The chromosomes of the gerbil offer 
certain advantages for intensive study. 
The diploid number is 34 (relatively low 
for a eutherian mammal) and the aver- 
age length of the chromosomes is some- 
what greater than in the rat (6.0 to 7.9 
microns for the largest chromosome as 
compared with 3.9 to 4.4 microns in the 
rat). Twenty-two chromosomes have 
subterminal, and 12 have submedian, 
constrictions, marking their point of at- 


-tachment to the spindle fibers. The sec- 


ond part of the book also contains a chap- 
ter on chromosomal evolution in rodents 
and in mammals in general, a highly in- 
teresting but speculative subject. For the 
uninformed reader, the most obvious 
fact seems to be that morphological evo- 
lution of mammals has taken place, 
together with diversification of chromo- 
some numbers in some groups, without 
such diversification in others (‘“multi- 
formity” versus “uniformity”). In “mul- 
tiform” groups, the mechanisms respon- 
sible for the changes in chromosome 
number are still a matter of debate; how- 
ever, it seems quite clear that polyploidy 
has not played an important, if any, role. 

In the fourth part, sections of particu- 
lar interest include (i) a description of 
the last two premeiotic divisions of the 
spermatogonia, in which the chromo- 
somes are excessively contracted because 


of a prolonged prophase, (ii) an account 
of the behavior of the plasmosomes (nu- 
cleoli), and (iii) a detailed description 
of the behavior of the sex chromosomes, 
which are the largest pair in the diploid 
complement, with the Y chromosome 
slightly shorter than the X; both X and 
Y possess a submedian centric constric- 
tion and two subterminal secondary con- 
strictions that mark off two terminal 
pairing segments. 

If a general criticism of the book can 
be made, it would be that the treatment 
of the older literature is too detailed 
and follows a historical approach more 
appropriate for a textbook. There are 
some minor errors and omissions. At the 
very beginning of the book, and in keep- 
ing with the tenets of “unitary biology,” 
the reader would like to have a brief 
description of the gerbil, which is an un- 
familiar animal to most of us, and an 
account of its natural history. To me it 
seems illogical to speak of “polysomic 
loss of chromosomes” and to define poly- 
somy as “the duplication or loss of one 
or more chromosomes from the com- 
plement” (page 79). Any biologist who 
works with amphibians will object to 
having this class of vertebrates, follow- 
ing Matthey (1949), referred to as 
“ancient and almost extinct” (page 88). 
Under the heading “Experimental in- 
duction of polyploidy,” a single refer- 
ence to plants is given, while the work 
of Beatty and Fischberg on mice, which 
was first published in 1949, is not men- 
tioned. Labeling of the structural de- 
tails of the seminiferous tubules in plates 
ix—xii would be helpful, as would a state- 
ment of the magnification. This is omit- 
ted from all plates with the exception of 
one figure. 

G. FANKHAUSER 
Princeton University 


Elements of Engineering Materials. 
Charles P. Bacha, Joseph L. Schwalje, 
and Anthony J. Del Mastro. Harper, 
New York, 1957. 494 pp. Illus. $6.50. 


Elements of Engineering Materials is 
an introduction to the study of engineer- 
ing materials and is on an elementary 
level. It is not directed specifically to- 
ward any one of the usual engineering 
curriculums but is intended as a general 
survey textbook for all engineering stu- 
dents. 

The book consists of four sections. 
Part I, entitled, “Fundamentals of en- 
gineering materials,” includes a chapter 
with qualitative descriptions of thermal, 
mechanical, and electric properties of in- 
terest to the engineer. This is followed 
by a chapter on the principles of strength 
of materials. There is also a chapter on 
the structure of metallic materials, with 
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some brief discussion of crystal structure, 
behavior of crystalline materials under 
load, and structure of alloys. Here, also, 
is considered the interpretation of cool- 
ing curves and equilibrium diagrams, 
and this serves as an introduction to part 
at. 

Part II, “Metallic materials,” includes 
several chapters on the production and 
properties of iron and steel. In subse- 
quent chapters, other materials consid- 
ered include copper, aluminum, zinc, 
lead, tin, magnesium, nickel, and titan- 
ium. In each case the author discusses 
the production of the metal, its proper- 
ties and uses, the commercial forms 
available, and alloys of the metal, some 
of whose properties are indicated in 
tabular form. 

Part III on “The deterioration and 
protection of metallic materials,” con- 
tains chapters on corrosion, inorganic 
and organic protective coatings, and lub- 
ricants. 

Part IV, consisting of eight chapters 
on “Nonmetallic materials,” deals with 
wood, cementing materials, concrete, 
building stone, clay products, glass, re- 
fractories, soil, organic plastics, rubber 
and rubber substitutes, and solid, liquid, 
and gaseous fuels. For several of these 
classes of materials there are tables of 
comparative properties. 

The text concludes with an eight-page 
bibliography. 

PauLa FEUER 
Purdue University 


Demographic Analysis. Selected read- 
ings. Joseph J. Spengler and Otis 
Dudley Duncan, Eds. Free Press, 
Glencoe, IIl., 1956. 819 pp. Illus. 
$9.50. 

Population Theory and Policy. Selected 
readings. Joseph J. Spengler and Otis 


Dudley Duncan, Eds. Free Press, 
Glencoe, Ill., 1956. 522 pp. Illus. 
$7.50. 


These companion volumes contain 101 
papers, three-fourths of which were pub- 
lished in the decade 1946-55. With a 
few exceptions, these are drawn from 
periodicals and symposia. American 
demographers, sociologists, and econo- 
mists strongly predominate among the 
74 different authors, who include a few 
collective persons, such as the U.N. 
Population Division. 

The items are grouped in 16 chapters, 
for each of which the editors supply a 
brief introduction, designed mainly to 
“provide a framework” but also (in too 
few instances) to “cover important 
points which have not received sufficient 
attention in these readings.” For each 
chapter there is an extended supplemen- 
tary bibliography, likewise limited 
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largely to “fugitive” post-World War II 
literature. References to sources of wider 
scope in time, space, and subject matter 
are given in footnotes to the individual 
papers. 

The chapter headings and individual 
titles correctly indicate a rich coverage, 
although several raise hopes that are dis- 
appointed. Almost every topic in the 
field of population is dealt with, or at 
least touched on, more than once. Ef- 
fective use of the materials, however, is 
regrettably limited by the lack of an 
index. 

Most of the selections should be read 
with the date of writing or publication 
borne firmly in mind. Such words as 
present, recent, and next few years refer 
to very different periods of time. For 
example, “The economic consequences 
of the present trend of population” was 
completed in December 1945 and was 
first published in 1950 and refers only 
to the United Kingdom; and “Some 
recent results in population analysis” was 
presented at the International Popula- 
tion Congress in July 1937. Unfortu- 
nately, neither table of contents identifies 
the individual papers by date of publica- 
tion—which ranges from 1927 to 1956. 
In Population Theory and Policy, the 
source and date of each paper are given 
in a footnote vn its title page. In Demo- 
craphic Analysis, most of the papers were 
apparently reproduced by photo-offset 
and therefore display a variety of for- 
mats, and sources and dates can be as- 
certained only by a laborious process of 
working through the “Acknowledg- 
ments.” 

The two volumes were published pri- 
marily for use by university instructors 
and students in this special field, al- 
though the bibliographies were planned 
to be useful, also, “to the reader who 
wishes to gain an overview of current 
research in population.” Used under the 
guidance of a keen, critical, well-in- 
formed instructor, especially in conjunc- 
tion with an up-to-date textbook, these 
materials can be extremely valuable. 
Anyone who has a good grasp of recent 
population developments and some 
knowledge of the earlier literature will 
welcome the opportunity to browse 
through, or consult, this large and repre- 
sentative collection. 

The more general reader, whatever his 
specialty and range of knowledge, must 
be warned to be on his guard in using 
these volumes. Obsolescence in this field 
is rapid. A collection of papers on Popu- 
lation Problems in the United States and 
Canada was written in 1924 and pub- 
lished in 1926. Although this was ably 
planned and well edited, it is now hope- 
lessly out of date, and a new edition 
today would be startlingly different. 
Since 1940, long-established trends and 
relationships have been gravely altered 


and firm convictions upset. These im- 
portant facts are not clearly brought out 
in the volumes under review, although 
two or three papers discuss some of them, 
and most of the changes receive inciden- 
tal mention here or there. A few of the 
earlier selections are largely obsolete, 
and several others are obsolete in spots, 
even though they are less than a decade 
old. Few of these defects are pointed out 
or corrected, and the editors even refer 
in the present tense to “Population policy 
for the United States,” which was pub- 
lished in September 1939, before the 
unexpected upsurge had radically altered 
the prospect for future growth. 

Time and again the informed reader 
will be surprised at the wide divergence 
between current facts and the confident 
assertions of scholars of high repute in 
some year before, during, or after 
World War II and can be sure that the 
same authors could not now express the 
same views. But the reader who is un- 
familiar with the course of population 
developments is likely to be misled or 
confused and to get an unbalanced view 
of the present state of research and ex- 
pert thought in this important field. 
Caveat lector! 

Joseru S. Davis 
Council of Economic Advisers 


The Mechanism of Phase Transforma- 
tions in Metals. A symposium organ- 
ized by the Institute of Metals and 
held at the Royal Institution, London, 
9 Nov. 1955. Institute of Metals mono- 
graph and report series No, 18. Insti- 
tute of Metals, London, 1956. 346 pp. 
Illus. + plates. $7.50. 


The Mechanism of Phase Transfor- 
mations in Metals contains all of the 
papers that were included in the sym- 
posium of the same title which was held 
in London, 9 Nov. 1955, as well as the 
discussions which were presented there. 
The symposium was divided into two 
parts. The first part was devoted to 
transformations which involve nuclea- 
tion-and-growth processes; the second, 
to martensitic transformations. 

The first paper of the first group, “Nu- 
cleation-and-growth processes in metals 
and alloys,” by H. K. Hardy and T. J. 
Heal, provides an excellent review of 
the subject as a whole; the next seven 
papers are concerned with special aspects 
of it. Of particular interest in this group 
is the paper “A resistometric study of the 
kinetics of precipitation in lead-tin al- 
loys,” by G. Borelius and L. E. Larsson. 
These authors show that precipitation in 
alloys that contain approximately 20 per- 
cent tin occurs in two stages. They con- 
clude that the first stage consists of a 
homogeneous clustering of the tin atoms, 
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with a mean distance between clusters of 
100 A. The second stage leads to a pre- 
cipitate visible under the microscope, 
with a mean separation distance of 1 
micron. Pages 277 to 301 of this volume 
contain discussions of all of the eight 
papers as well as the authors’ written re- 
plies. 

The second group of papers was in- 
troduced by the review paper “Marten- 
sitic transformations,” by B. A. Bilby 
and J. W. Christian. In this comprehen- 
sive paper the authors review the experi- 
mental observations and theoretical in- 
terpretations related to the various 
aspects of these transformations. In- 
cluded are discussions of the nucleation 
and the kinetics of transformation and a 
particularly noteworthy section on theo- 
ries of the crystallography of martensitic 
transformations. A final section is de- 
voted to the role played by dislocations 
in these transformations. 

The following nine papers are de- 
voted to a variety of topics, including 
transformations in cobalt, metastable 
beta-brass, and a uranium-chromium al- 
loy. A paper by O. Krisement and F. 
Wever is devoted to the bainite reaction 
in high-carbon steels and one by M. A. 
Jaswon, to the nucleation problem in 
martensite. 

The final 40 pages, which contain the 
discussions of the papers on martensitic 
transformations, add significantly to the 
value of this volume; particularly note- 
worthy are the discussions by R. W. 
Cahn and F, C. Frank. 

The papers and discussions in this 
book constitute an important addition to 
the literature on transformations in 
metals, and the Institute of Metals is to 
be thanked for arranging the symposium 
and for publishing the proceedings. 

T. A. Reap 
University of Illinois 


Books Reviewed in 
The Scientific Monthly, July 


Franklin and His French Contempo- 
raries, A. O. Aldridge (New York Univ. 
Press). Reviewed by I. B. Cohen. 

Discovery of the Elements, M. E. 
Weeks (Journal of Chemical Educa- 
tion). 

A History of the Ancient Southwest, 
H. S. Gladwin (Bond Wheelwright). 
Reviewed by J. B. Wheat. 

Foundations of Inductive Logic, R. 
Harrod (Harcourt, Brace). Reviewed 
by M. Black. 

Discoveries and Opinions of Galileo, 
Translated by S. Drake (Doubleday). 

Integration, E. J. McShane (Prince- 
ton Univ. Press). 

Theory of Lie Groups, I. C. Chevalley 
(Princeton Univ. Press). 
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Man Unlimited, H. Gartmann (Pan- 
theon). Reviewed by R. G. Daggs. 

What Makes a College?, C. Meigs 
(Macmillan). Reviewed by L. T. Bene- 
zet. 

Learning and Instinct in Animals, W. 
H. Thorpe (Harvard Univ. Press). Re- 
viewed by D. R. Meyer. 

Experiments with a Microscope, N. F. 
Beeler and F. M. Branley (Crowell). Re- 
viewed by G. Hardin. 

Scientific and Learned Societies of 
Great Britain (Allen and Unwin). 

Indian Students on an American Cam- 
pus, R. D. Lambert and M. Bressler 
(Univ. of Minnesota Press). Reviewed 
by W. W. Lambert. 


New Books 


Breeding and Improvement of Farm 
Animals. Victor A. Rice, Frederick N. 
Andrews, Everett J. Warwick, James E. 
Legates. McGraw-Hill, New York, ed. 5, 
1957. 547 pp. $8.50. 

The Physiology of the Pituitary Gland 
of Fishes. Grace E. Pickford and James 
W. Atz. New York Zoological Society, 
New York, 1957. 636 pp. $6. 

Vegetable Oils in Nutrition. With spe- 
cial reference to unsaturated fatty acids. 
Dorothy M. Rathmann. Corn Products 
Refining Co., New York, 1957. 70 pp. 

Fishes of the Red Sea and Southern 
Arabia, vol. I, Branchiostomida to Poly- 
nemida. Henry W. Fowler. Weizmann 
Science Press, Jerusalem, 1956. 240 pp. 

Mammals of the Great Lakes Region. 
William H. Burt. University of Michigan 
Press, Ann Arbor, 1957. 246 pp. $4.75. 

A Key to the Stars. R. van der Riet 
Woolsley. Philosophical Library, New 
York, ed. 3, 1957. 144 pp. $4.75. 

Primates. Comparative anatomy and 
taxonomy. 3. Pithecoidea. Platyrrhini 
(Families Hapalidae and Callimiconi- 
dae). A monograph. W. C. Osman Hill. 
Interscience, New York; Edinburgh Uni- 
versity Press, Edinburgh, 1957. 354 pp. 
$13.50. 

Electricity and Magnetism. B. I. 
Bleaney and B. Bleaney. Clarendon Press, 
Oxford, 1957 (order from Oxford Uni- 
versity Press, New York 11). 690 pp. 
$10.10. 

Scientific French. A concise description 
of the structural elements of scientific 
and technical French. William N. Locke. 
Wiley, New York; Chapman & Hall, Lon- 
don, 1957. 122 pp. $2.25. 

Marine Algae of the Northeastern 
Coast of North America. William Ran- 
dolph Taylor. University of Michigan 
Press, Ann Arbor, rev. ed., 1957. 518 pp. 
$12.50. 

Scientijic German. A concise descrip- 
tion of the structural elements of scien- 
tific and technical German. George E. 
Condoyannis. Wiley, New York; Chap- 
man & Hall, London, 1957. 171 pp. $2.50. 

Technique of Organic Chemistry, vol. 
X, Fundamentals of Chromatography. 
Harold G. Cassidy. Interscience, New 
York, 1957. 464 pp. $9.75. 





Digital Computer Programming. D. D. 
McCracken. Wiley, New York; Chapman 
& Hall, London, 1957. 260 pp. $7.75. 

The Chemistry of Organometallic 
Compounds. Eugene G. Rochow, Dallas 
T. Hurd, Richard N. Lewis. Wiley, New 
York; Chapman & Hall, London, 1957. 
350 pp. $8.50. 

The Copernican Revolution. Planetary 
astronomy in the development of Western 
thought. Thomas S. Kuhn. Harvard Uni- 
versity Press, Cambridge, Mass., 1957. 
315 pp. $5.50. 

The Casting of Steel. W. C. Newell, 
Ed. Philosophical Library, New York, 
1957. 607 pp. $27.50. 

Pilot Plants, Models, and Scale-up 
Methods in Chemical Engineering. Rob- 
ert E. Johnstone and Meredith W. Thring. 
McGraw-Hill, New York, 1957. 318 pp. 
$9.50. 

The 1,2,3- and 1,2,4-Triazines, Tetra- 
zines and Pentazines. John G. Erickson, 
Paul F. Wiley, V. P. Wystrach. Intersci- 
ence, New York, 1956. 272 pp. $9.50. 

Ion Exchangers in Organic and Bio- 
chemistry. Calvin Calmon and T. R. E. 
Kressman. Interscience, New York, 1957. 
773 pp. $15. 

Numerical Methods. R. A. Buckingham. 
Pitman, New York, 1957. 609 pp. $15. 

Biological Aspects of the Transmission 
of Disease. C. Horton-Smith, Ed., Oliver 
and Boyd (for the Institute of Biology), 
London, 1957. 192 pp. 21s. 

Light Scattering by Smali Particles. H. 
C. Van de Hulst. Wiley, New York; Chap- 
man & Hall, London, 1957. 483 pp. $12. 

Psychology Applied to Life and Work. 
Harry W. Hepner. Prentice-Hall, Engle- 
wood Cliffs, N.J., ed. 3, 1957. 654 pp. 
$6.95. 

The Hypercircle in Mathematical Phys- 
ics. A method for the approximate solu- 
tion of boundary value problems. J. L. 
Synge. Cambridge University Press, Cam- 
bridge, 1957 (order from Cambridge Uni- 
versity Press, New York 22). 434 pp. 
$13.50. 

Nuclear Weapons and Foreign Policy. 
Henry A. Kissinger. Harper (for the 
Council on Foreign Relations), New York, 
1957. 475 pp. $5. 

The Person in Psychology: Reality or 
Abstraction. Paul LaFitte. Philosophical 
Library, New York, 233 pp. $6. 

An Introduction to the Philosophy of 
Education. D. J. O’Connor. Philosophical 
Library, New York, 1957. 148 pp. $3.75. 

Language and Religion. A semantic 
preface to a philosophy of religion. Ben 
F. Kimpel. Philosophical Library, New 
York, 1957. 153 pp. $3.75. 

An Essay on Mankind. Gerhard Hirsch- 
feld. Philosophical Library, New York, 
1957. 114 pp. $3.75. 

Fundamentals of Microbiology. Martin 
Frobisher. Saunders, Philadelphia, ed. 6, 
1957. 639 pp. 

College Physics. Robert T. Beyer and 
A. O. Williams, Jr. Prentice-Hall, Engle- 
wood Cliffs, N.J., 1957. 671 pp. $7.50. 

La Chimie Nucléaize et Ses Applica- 
tions. M. Haissinsky. Masson, Paris, 1957. 
651 pp. Paper, F. 5000; cloth, F. 5600. 

Chimie Organique Générale. Jean 
Véne. Masson, Paris, 1957. 349 pp. Paper, 
F. 3500; cloth, F. 4100. 
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Meetings 


Human Ecology and the 
Hungarian Episode 


Representatives from Cornell Univer- 
sity Medical College, Rutgers Univer- 
sity, Columbia University, the National 
Academy of Sciences, the National Sci- 
ence Foundation, the Bureau of Social 
Science Research, International Re- 
search Associates, U.S. Information 
Agency, Radio Free Europe, Rand Cor- 
poration, the U.S. Department of State, 
and the U.S. Air Force Office of Scien- 
tific Kesearch participated in a meeting 
on 12 Apr. 1957 in Forest Hilis, N.Y., 
which was sponsored by the Society for 
the Investigation of Human Ecology. 
The purpose of this meeting was to dis- 
cuss findings of the various studies on 
the Hungarian episode of October- 
November 1956 that have been com- 
pleted or are now in progress and to dis- 
cuss new programs that have been pro- 
posed, 

The various investigative groups have 
focused on different aspects of the epi- 
sode and have used different methods to 
obtain information. The Cornell Uni- 
versity Medical College group is mak- 
ing an intensive interdisciplinary study 
of individuals. The Rutgers University 
department of sociology, working in con- 
junction with Cornell and using the 
same respondents, is studying the politi- 
cal and sociological elements of the re- 
cent Hungarian experience. 

Radio Free Europe has conducted in- 
tensive psychological interviews in a 
broad study of the motivations that were 
present in the combatants and in their 
responses to communications. The Bu- 
reau of Social Science Research is using 
a self-administered questionnaire that is 
directed toward describing problems of 
readjustment among refugees. 

The International Research Associates 
did all their interviewing in refugee 
camps in Vienna, Austria, and in nearby 
areas, and studied attitudes of refugees 
in the early period after their evacuation. 

In spite of the differences in approach 
and methods, the reported findings from 
the various studies showed remarkable 
agreement. It was the consensus of the 
meeting that the findings of each group 
tend to support and validate the findings 
of the others. 
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and Societies 


The Society for the Investigation of 
Human Ecology is currently sponsoring 
investigations of the factors that relate 
to man’s adaptation to his environment. 
Studies of the adjustment of the indi- 
vidual Hungarian to oppression in his 
country, the length of the period in 
which he was subjected to duress, the 
way in which he revolted, the effects of 
this revolt upon him, and his adjust- 
ment to a new culture have provided an 
unusual opportunity for evaluating the 
effects of some of these factors. 

Inquiries may be made to the Society 
for the Investigation of Human Ecology, 
440 East 69th Street, New York. 

James L. Monroe 
Society for the Investigation of 
Human Ecology, New York 


Association for 
Computing Machinery 


After almost 10 years of existence, the 
Association for Computing Machinery 
finds itself today attempting to fulfill the 
functions of both a professional society 
in its own area and an informational 
bridge between the older disciplines and 
the new areas of information processing. 
To this end, it is now affiliating with the 
American Association for the Advance- 
ment of Science. 

Computing, as such, is, of course, a 
long-established art, portions of which 
may be said to have reached the dignity 
of a science. The advent of electronic 
information machines, first the so-called 
“analog computers” and later the “auto- 
matic stored program digital calculators,” 
increases the quantity of computation to 
be performed by several orders of magni- 
tude. At the same time, computer users, 
especially of the digital devices, found 
that the new tools were as powerful in 
logical decision making and information 
transformation and rearrangement as 
they were simply for computation. One 
may safely say, therefore, that the origi- 
nal founders’ concept of “computing 
machinery” has grown with the growth 
in use of such equipment itself. 

The title-designations of members on 
the organization’s national council show 
the breadth of relationship with other 


disciplines. In addition to members from 
eight geographic sections in Europe and 
North America, the national council 


contains representatives-at-large from 
the areas of applied mathematics, busi- 
ness, engineering, programming, pure 
mathematics, and statistics. 

A complete early history of the or- 
ganization was given by S. B. Williams, 
and later progress reports were given in 
presidential addresses by A. S. House- 
holder and J. W. Carr [J. Assoc. Com- 
puting Machinery 1, No. 1, 1 (1954); 
ibid. 3, No. 1, 2 (1956); ibid. 4, No. 1, 
1 (1957)]. Before the formation of the 
ACM in 1945, there was little activity 
in the field. The first meeting of a group 
interested in this area was at the Massa- 
chusetts Institute of Technology in 1945 
where the electronic differential analyzer 
of Bush and Caldwell was first demon- 
strated. This machine was one of the 
first analog machines in operation. No 
electronic digital computers were com- 
pleted at that time, although the 
ENIAC, designed and built at the 
Moore School of Electrical Engineer- 
ing, was nearing completion. 

A computer symposium at Harvard 
University in 1947 under the leadership 
of Howard Aiken served as a starting 
point for about 200 persons who en- 
dorsed the idea of a computing society. 
The ACM held its first organizational 
meeting at Columbia University later in 
the same year. 

The association has since grown to an 
international membership of approxi- 
mately 2500. As a representative of 
computer users, it has joined with the 
Institute of Radio Engineers and the 
American Institute of Electrical Engi- 
neers to form the Joint Computer Com- 
mittee, which has sponsored yearly meet- 
ings on both the east and west coasts 
where users and designers can meet and 
present papers of mutual interest. Such 
meetings have grown in size to an at- 
tendance of more than 2000. 

The association itself now holds na- 
tional meetings twice a year, once jointly 
with AAAS in the winter, and a summer 
meeting. Last year’s meeting in Los An- 
geles attracted an attendance of more 
than 1000. This year’s meeting in Hous- 
ton will emphasize the use of the new 
equipments in the petrochemicals in- 
dustry. 

The Joint Computer Committee is at 
present instrumental in the organization 
of an international computer conference 
to held in Europe in 1959. 

The Journal of the Association for 
Computing Machinery is now published 
quarterly with the standard procedures 
of a professional journal. Papers in a 
recent issue range from investigations in 
numerical analysis for digital computers 
to a “Description of a cooperative ven- 
ture in the production of an automatic 
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coding system.” Other papers which 
have appeared have discussed the mathe- 
matics of information sorting, alpha- 
numeric information manipulation, 
wind-tunnel data reduction, and pseudo- 
random number generation. 

Going into its second 10 years this 
fall, the association finds the needs for 
activity on its part, particularly in the 
areas of education and the organization 
of the entire field of information ma- 
chine use as a discipline, growing rapidly. 
Among its present challenges are the 
need for help to universities in the estab- 
lishment of modern computation labo- 
ratories and the need for organization of 
a formal system for circulating computer 
procedures and programs throughout the 
rapidly growing body of users. 

Joun W. Carr III 
Department of Mathematics, 
University of Michigan, Ann Arbor 


Kansas Academy 


The 98th annual meeting of the Kan- 
sas Academy of Science was held at Kan- 
sas State College, Manhattan. Some 350 
members and friends registered. John R. 
Mayor gave a talk on the STIP program. 
Two hundred and seven papers in the 
following fields were presented: botany, ° 
38; chemistry, 30; entomology, 29; geog- 
raphy, 9; geology, 20; junior academy, 
25; physics, 26; zoology, 30. President H. 
S. Choguill’s address was entitled “Some 
poisonous plants of Kansas.” 

The following officers were elected for 
the coming year: Pres., W. H. Horr, 
University of Kansas, Lawrence; pres.- 
elect, T. F. Andrews, Kansas State 
‘Feachers College, Emporia; v. pres., T. 
M. Sperry, Kansas State Teachers Col- 
lege, Pittsburg; sec., C. T. Rogerson, De- 
partment of Botany, Kansas State Col- 
lege, Manhattan; treas., Standlee Dalton, 
Fort Hays Kansas State College, Hays. 


Pan Indian Ocean 
Science Association 


Scientists who are aware of the exist- 
ence of a Pacific Science Association 
may possibly be surprised to learn that 
an equivalent body has been in existence 
for some years which looks after the 
Indian Ocean and its bordering lands. 
Member nations include Australia, 
Burma, Ceylon, France, India, Indo- 
nesia, Madagascar, Malaya, Netherlands, 
Pakistan, and Portugal. One may ob- 
serve notable exceptions: South Africa, 
Great Britain, Middle East countries, 
and the United States, which, although 
she has no territorial responsibilities in 
the area, nevertheless has many scientists 
intimately concerned with it through 
current Point-Four programs and com- 
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merical interests of growing dimensions. 

The Pan Indian Ocean Science Asso- 
ciation is the result of an idea proposed 
by the present writer at a meeting of the 
Australian National Research Council 
in Perth, Western Australia, in 1947. The 
then local chairman of that council, A. 
D. Ross, vigorously pursued this initial 
spark, with the result that he became 
founder of an association which had its 
first formal meeting at Bangalore, India, 
in 1951. Its second meeting was a full- 
scale congress that was held in Perth 
in 1954. And now the third congress is 
to be in Tananarive, the capital of Mad- 
agascar, 24 Oct.-5 Nov. 

The published proceedings of the first 
(Bangalore) and second (Perth) con- 
gresses may be obtained from Ross at 
Balnagown, Golf Links Road, Albany, 
Western Australia, for 7/6 and 37/6 
(about $5.50, post paid). Scientists in- 
terested in the region should find these 
worth having. The sections represented 
are as follows: physical sciences; bio- 
logical sciences; geological sciences; ag- 
ricultural sciences; economics, educa- 
tion, and social sciences; geography and 
oceanography; and human ecology. 

Committees for each section are ap- 
pointed from each of the member coun- 
tries. Costs and transportation have in 
the past been defrayed in part by the 
respective governments, aided by such 
international groups as UNESCO and 
the Colombo Plan organization. J. Millot 
is the current president, and further in- 
formation can be received by writing to 
the secretary, Dr. Renaud Paulian, In- 
stitut de Récherche Scientifique, B.P. 
434, Tananarive, Madagascar. 

Tananarive can be reached easily by 
air (for example, Air France, via Paris) 
or by ship (Messageries Maritimes). At 
the time of the congress, the climate 
should be very pleasant, sunny and fairly 
warm in the day (70-80°), cool at night 
(50-55°F); rain is infrequent at this 
time. In addition to a full scientific pro- 
gram for 10 days, there will be pre- or 
post-sessional excursions to many parts 
of the country (somewhat larger than 
California) of particular interest to ge- 
ographers, geologists, biologists, ocea- 
nogvaphers, and anthropologists. 

Ruopes W. Farsrice 
Department of Geology, 
Columbia University, New York 


Society Elections 


™ New Orleans Academy of Sciences: 
pres., Hans B. Jonassen, Tulane Univer- 
sity, New Orleans, La.; v. pres., Edwin 
C. Boudreaux, U.S. Food and Drug Ad- 
ministration, New Orleans, La.; sec., 
Joseph J. Creely, U.S. Department of 
Agriculture, 1100 Robert E. Lee Blvd., 
New Orleans, La.; treas., Letitia Beard, 





Loyola University, New Orleans, La.; 
curator and AAAS Council representa- 
tive, Karlem Riess, Tulane University, 
New Orleans, La. 


= Xi Sigma Pi: nat’l forester, L. W. R. 
Jackson, School of Forestry, University 
of Georgia, Athens; nat’l associate for- 
ester, B. F. Grant, School of Forestry, 
University of Georgia, Athens; sec.-treas., 
J. Reid Parker, School of Forestry, Uni- 
versity of Georgia, Athens. 


“West Virginia Academy of Science: 
pres., W. A. Koehler, West Virginia Uni- 
versity, Morgantown; pres. elect, V. G. 
Lilly, West Virginia University, Morgan- 
town; past pres., James T. Handlan, Jr., 
Potomac State College, Keyser; sec., 
Max Ward, Glenville State College, 
Glenville; treas. H. D. Bennett, West 
Virginia University, Morgantown. The 
AAAS Council representative is Leland 
H. Taylor, West Virginia University, 
Morgantown. 


Forthcoming Events 


July 

27-3. Religion in the Age of Science, 
4th annual, Star Island, Isles of Shoals, 
Portsmouth, N.H. (Mrs. R. Holt, Box 156, 
Pennington, N.J.) 

28-1. Psychoanalysis, 20th internatl. 
cong., Paris, France. (Dr. Nacht, 187, 
rue Saint-Jacques, Paris 5.) 

28-3. Psychology, 15th internatl. cong., 
Brussels, Belgium. (L. Delys, 296, avenue 
des Sept Bonniers, Forest-Bruxelles. ) 

31-5. International Assoc. for Hydrau- 
lic Research, Lisbon, Portugal. (M. Co- 
elho Mendes da Rocha, Laboratorio Na- 
cional de Engenharia Civil, Avenida do 
Brasil, Lisbon.) 

31-6. Dermatology, 11th internatl. 
cong., Stockholm, Sweden. (C. H. Flo- 
den, Hudkliniken, Karolinska Sjukhuset, 
Stockholm 60.) 


August 

2-3. Pennsylvania Acad. of Science, 
Honesdale, Pa. (K. Dearolf, Public Mu- 
seum and Art Gallery, Reading, Pa.) 

5-11. Pan American Cong. of Pediat- 
rics, 5th, Lima, Peru. (C. F. Krumdieck, 
Washington 914, Lima.) 

5-17. Curare and Curare-Like Agents, 
internatl. symp., Rio de Janeiro, Brazil. 
(C. Chagas, Instituto de Biofisica, Uni- 
versidade do Brasil, 458 Avenida Pasteur, 
Rio de Janeiro.) 

6-9. Poultry Science Assoc., annual, Co- 
lumbia, Mo. (C. B. Ryan, Texas A.&M. 
College, College Station.) 

7-9. Industrial Applications of X-Ray 
Analysis, 6th annual conf., Denver, Colo. 
(J. P. Blackledge, Metallurgy Div., Den- 
ver Research Inst., Univ. of Denver, Den- 
ver 10.) 

7-9. International Union against the 
Venereal Diseases and the Treponema- 
toses, 31st general assembly, Stockholm, 
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Sweden. (Secretary General, Institut Al- 
fred Fournier, 25, boulevard Saint-Jac- 
ques, Paris 14°, France.) 

8-15. International Statistical Inst., 
30th, Stockholm, Sweden. (Secretary Gen- 
eral, ISI 30th Session, Fack, Stockholm 
9:) 
8-15. International Union for the Sci- 
entific Study of Population, Stockholm, 
Sweden. (F. Lorimer, c/o American Uni- 
versity, Washington 16.) 

11-14. Heat Transfer, national conf., 
University Park, Pa. (G. M. Dusinberre, 
Pennsylvania State Univ., University 
Park.) 

11-17. World Federation for Mental 
Health, 10th annual, Copenhagen, Den- 


mark. (Miss E. M. Thornton, 19 Man- 
chester St., London, W.1, England. ) 

12-16. Canadian Teachers’ Federation, 
annual, Edmonton, Alberta, Canada. (G. 
G. Croskery, 444 MacLaren St., Ottawa 
4, Ont.) 

12-18. Theory of Functions, internatl. 
colloquium, Helsinki, Finland. (B. Eck- 
mann, Ecole Polytechnique, Federale, 
Zurich, Switzerland. ) 

12-25. International Soc. of Soil Me- 
chanics and Foundation Engineering, 4th 
Conf., London, England. (A. Banister, 
Institution of Civil Engineers, Great 
George St., London, S.W.1.) 

18-21. American Astronomical Soc., 
Urbana, Ill. (J. A. Hynek, Smithsonian 








indicated. 


Journal 


Journal of General Chemistry 
Journal of Applied Chemistry 


Div. Chem. Sci. 
Colloid Journal 
Journal of Analytical Chemistry 
Cement 
Glass and Ceramics 
The Metallurgist 


Automation and Remote Control 
Journal of Atomic Energy 


Academy of Sciences of the USSR: 
Chemistry Section 
Chemical Technology Section 
Agrochemistry Section 
Geochemistry Section 


Pharmacology and Toxicology 
Physical Chemistry Section 
Applied Physics Section 
Geological Sciences Section 
Biochemistry Section 


Papers from these Journals will be 
provided exactly as they appear in 
the C.B. published translation, with 
all tabular material, diagrams, and 
photographs integral with the text. 


COMPLETE ENGLISH TRANSLATION 


of any paper from any Russian journal listed below, beginning 
with the first issue of the indicated year, is available at the price 


Bulletin of the Academy of Sciences of the USSR, 


Sections of the Proceedings (Doklady) of the ) 


Consultants Bureau is still seeking Scientist-Translators. 
A complete command of idiomatic English is required. 


CONSULTANTS BUREAU, Inc. 


Price per 
translated report 
(Effective as of 
May 1, 1956) 


Year trans- 
lation began 


(1949) ) 
(1950) 


(1952) 
(1952) 
(1952) 
(1956) 
(1956) 
(1956) 


$ 7.50 





(1956) ) 


(1956) { $12.50 


(1956) 


nF 


$ 5.00 


(1957) 





In ordering papers, please cite: Title, author, 
journal, year, and pagination. |f the pagina- 
tion cited is that of the original Russian 
journal, please so indicate. Write Dept. S. 











B | 227 W. 17 St. 
Telephone: ALgonquin 5-0713 


New York 11, N.Y. 











1308 


Astrophysical Observatory, 60 Garden St., 
Cambridge 38, Mass.) 

19-21. National Council of Teachers of 
Mathematics, Northfield, Minn. (M. H. 
Ahrendt, NCTM, 1201 16 St. NW, 
Washington 6.) 

19-22. American Veterinary Medical 
Assoc., annual, Cleveland, Ohio. (J. G. 
Hardenbergh, AVMA, 600 S. Michigan 
Ave., Chicago 5, II.) 

19-23. Clay Conf., 6th natl., Berkeley, 
Calif. (Dept. of Conferences and Special 
Activities, Univ. of California Extension, 
Berkeley 4.) 

19-23. Clinical Chemistry, 2nd inter- 
national European cong., Stockholm, 
Sweden. (K. Agner, Box 12024, Stock- 
holm 12.) 

19-24, Finite Groups, internatl. col- 
loquium, Tiibingen, Germany. (H. Wiel- 
andt, Faculty of Mathematics and Natural 
Science, Eberhard-Karls-Universitat, Tii- 
bingen. ) 

19-24, High Energy Physics Symp., 
Oak Ridge, Tenn. (University Relations 
Div., Oak Ridge Inst. of Nuclear Studies, 
P.O. Box 117, Oak Ridge.) 

19-24. New England Assoc. of Chem- 
istry Teachers, 19th summer conf., Water- 
ville, Maine. (Rev. J. A. Martus, College 
of the Holy Cross, Worcester 10, Mass.) 

19-24, Origin of Life, internatl. symp., 
Moscow, U.S.S.R. (G. A. Deborin, Inst. 
of Biochemistry, U.S.S.R. Acad. of Sci- 
ences, B. Kaluzskaya 33, Moscow, B.71.) 

20-22. Liquid Scintillation Counting 
Conf., Evanston, Ill. (C. G. Bell, Jr., 
Technological Inst., Northwestern Univ., 
Evanston. ) 

20-23. Western Electronic Convention, 
annual, San Francisco, Calif. (D. B. 
Harris, Electron Tube Research, General 
Electric Microwave Lab., Palo Alto, 
Calif. ) 

21-24, Pi Lambda Theta, New York, 
N.Y. (C. Johnson, Pi Lambda Theta, 307 
Portland Bldg., 1129 Vermont Ave., NW, 
Washington 5.) 

22-5, International Scientific Radio 
Union, 12th general assembly, Boulder, 
Colo. (K. A. Norton, Boulder Labora- 
tories, National Bur. of Standards, 
Boulder. ) 

24-26. International Soc, for Biological 
Rhythm, 6th conf., Semmering, Austria. 
(A. Sollberger, Anatomical Department, 
Karolinska Institutet, Stockholm 60, 
Sweden. ) , 

25-27. Pacific Division-AAAS, annual, 
in conjunction with American Inst. of 
Biological Sciences, Stanford, Calif. (R. 
C. Miller, California Academy of Sci- 
ences, Golden Gate Park, San Francisco, 
Calif.) 

25-28. American Farm Economic As- 
soc., natl., Asheville, N.C. (L. S. Hardin, 
Dept. of Agricultural Economics, Purdue 
Univ., Lafayette, Ind.) 

25-29. American Institute of Biological 
Sciences, annual, Stanford, Calif. (H. T. 
Cox, AIBS, 2000 P St., NW, Washington 
6.) 





The following 28 meetings are being 
held in conjunction with the AIBS meet- 
ing at Stanford, Calif. 

American Bryological Soc., annual. (W. 
C. Steere, Dept. of Biological Sciences, 
Stanford Univ.) 
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Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

















Klett Manufacturing Co. 
179 East 87 Street, New York,’ New York 

















LEISS 


Single and Double 
MIRROR-MONOCHROMATORS 





with exchangeable prisms for the 
visible, ultraviolet, infrared from 
200 millimicrons to 20 microns 


Write for Bulletin +980 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 











Get UNITRON’S FREE 


Observer's Guide and Catalog 


Sf onomical Telescopes - 


This valuable 38-page bock 
is yours for the asking! 


With the artificial satellite and space travel 
almost a reality, astronomy has become today’s 
fastest growing hobby. UNITRON’S new hand- | 
book contains full-page illustrated articles on | 
astronomy, observing, telescopes and accessories. | 
es to beginner and advanced amateurs | 
alike. | 
| 
















Contents include — 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 
Hints for observers 
Glossary of telescope terms 
How to choose a telescope 


Amateur clubs and research 
programs 


UNITRON 
of UNITED <SCIENTIFIC CO. 


Ute} ie) 3 


204-6 MILK STREET BOSTON 9, MASS 


Please rush to me, free of charge, UNITRON’S new 
Observer's Guide and Telescope Catalog. 
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American Fern Soc., annual. (I. L. 
Wiggins, Dept. of Biological Sciences, 
Stanford Univ.) 

American Microscopical Soc., annual. 
(G. M. Smith, Dept. of Biological Sci- 
ences, Stanford Univ.) 

American Phytopathological Soc., an- 
nual (W. B. Hewitt, Dept. of Plant Pa- 
thology, Univ. of California, Davis). 26- 
28 Aug. only. 

American Soc. for Horticultural Sci- 
ence, annual. (H. P. Olmo, Dept. of Viti- 
culture, Univ. of California, Davis.) 

American Soc. of Human Genetics. (E. 
J. Gardner, Dept. of Zoology, Utah State 
College, Logan. ) 

American Soc. of Ichthyologists and 
Herpetologists. (W. C. Brown, Menlo Col- 
lege, Menlo Park, Calif.) 

American Soc. of Limnology and Ocean- 
ography. (D. E. Wohlschlag, Dept. of 
Biological Sciences, Stanford, Univ. ) 

American Soc. of Naturalists, annual. 
(D. Perkins, Dept. of Biological Sciences, 
Stanford Univ.) 


American Soc. of Plant Physiologists, 
annual. (W. R. Briggs, Dept. of Biologi- 
cal Sciences, Stanford Univ.) 

American Soc. of Plant Taxonomists, 
annual. (I. L. Wiggins, Dept. of Biologi- 
cal Sciences, Stanford Univ.) 

American Soc. of Zoologists, annual. (J. 
F. Oliphant, Dept. of Biological Sciences, 
Stanford Univ. ) 

Biometric Soc., WNAR. (D. E. Wohl- 
schlag, Dept. of Biological Sciences, Stan- 
ford Univ. ) 

Botanical Soc. of America, annual. (W. 
C. Steere, Dept. of Biological Sciences, 
Stanford Univ. ) 

Ecological Soc. of America, annual. (I. 
L. Wiggins, Dept. of Biological Sciences, 
Stanford Univ. ) 

Genetics Soc. of America, annual. (D. 
Perkins, Dept. of Biological Sciences, Stan- 
ford Univ.) 

Mycological Soc. of America, annual. 
(R. M. Page, Dept. of Biological Sciences, 
Stanford Univ. ) 

National Assoc. of Biology Teachers. 
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and weights, too! 


“On my recent sales calls I have 
noticed that more and more people are 
becoming conscious of the 
importance of having good weights 
to use with good balances. 


‘When you buy an 
Ainsworth balance you are 
buying quality and 
accuracy. But, even with 
a good balance it is tough 
to weigh accurately with 
poor weights. Ainsworth 
highly polished non-magnetic 
Brunton metal weights 

have a smooth surface for 
resistance to contamination 
and corrosion. The hard rhodium 

plating on their bronze weights 

maintains accuracy longer. You can depend 

on Ainsworth weights being within 

tolerance and staying that way 

longer...and, with Class S Weights by Ainsworth 
a fellow doesn’t have to worry about corrections 
in most analytical and semi-micro work. 


“These are just a couple of the ‘little things that 
count’ in accurate weighing.” 








We. AINSWOITIH & SONS, INC. 


2151 LAWRENCE STREET 


DENVER 5, COLORADO 











(Miss E. Larson, Box 2841, Carmel, 
Calif. ) 

Nature Conservancy, 
Drake, Canyon, Calif.) 

Phycological Soc. of America, annual. 
(G. F. Papenfuss, Dept. of Botany, Univ. 
of California, Berkeley 4.) 

Sigma Delta Epsilon. (Mrs. 
Parker, 7 Lloyd Rd., Malvern, Pa.) 

Society for Experimental Biology and 
Medicine, Pacific Coast Section. (J. P. 
Baumberger, Dept. of Physiology, Stan- 
ford Univ.) 

Society of General Physiologists. (D. 
Mazia, Univ. of California, Berkeley 4.) 

Society for Industrial Microbiology, 
annual, (J. C. Lewis, Agricultural Re- 
search Service, USDA, 800 Buchanan St., 
Albany 10, Calif.) 

Society for the Study of Evolution, an- 
nual. (R. W. Holm, Dept. of Biological 
Sciences, Stanford Univ.) 

Society of Protozoologists, annual. (J. 
F. Oliphant, Dept. of Biological Sciences, 
Stanford Univ.) 

Society of Systematic Zoology, Pacific 
section. (D. P. Abbott, Hopkins Marine 
Station, Pacific Grove, Calif.) 

Western Soc. of Naturalists, annual. 
(W. M. Hiesey, Carnegie Institution of 
Washington, Stanford, Calif.) 


annual. (W. 


Cc. B. 





26-28. Gas Dynamics Symp., 2nd, 
Evanston, Ill. (A. B. Cambel, Techno- 
logical Inst., Northwestern Univ., Evans- 
ton. ) 

26-29. Boundary Layer Research, in- 
ternatl. symp., Freiburg, Breisgau, Ger- 
many. (H. Gortler, Mathematisches In- 
stitut der Universitat, Hebelstrasse 40 
Freiburg, Breisgau. ) 

26-29. Mathematical Assoc. of America, 
38th summer, University Park, Pa. (H. 
M. Gehman, Univ. of Buffalo, Buffalo 14, 
N.Y.) 

26-30. American Mathematical Soc., 
62nd summer, University Park, Pa. (J. H. 
Curtiss, AMS, 190 Hope St., Providence 
6, R.I.) 

26-30. Infrared Spectroscopy Inst., 8th 
annual, Nashville, Tenn. (N. Fuson, In- 
frared Spectroscopy Inst., Fisk Univ., 
Nashville 8.) \ 

26-31. Low Temperature Physics and 
Chemistry, 5th internatl. conf., Madison, 
Wis. (J. R. Dillinger, Dept. of Physics, 
Univ. of Wisconsin, Madison 6.) 

27. Society for Industrial and Applied 
Mathematics, summer, University Park, 
Pa. (D. L. Thomsen, Jr., 807 Enquirer 
Bldg., Cincinnati 2, Ohio.) 

27-29. American Sociological Soc., an- 
nual, Washington, D.C. (Mrs. M. W. 
Riley, ASS, New York Univ., Washington 
Sq., New York 3.) 

27-30. Biological Photographic Assoc., 
27th annual, Rochester, Minn. (S. J. Mc- 
Comb, Section of Photography, Mayo 
Clinic, Rochester. ) 

28-30. Gas Chromatography, internatl. 
symp., East Lansing, Mich. (H. J. Noe- 
bels,s IGC Symp., Instrument Soc. of 
America, 313 Sixth Ave., Pittsburgh, Pa.) 

28-31. Soil Conservation Soc. of 
America, annual, Asilomar, Calif. (H. W. 
Pritchard, 838 Fifth Ave., Des Moines 14, 
Iowa. ) ; 


(See issue of 21 June for comprehensive list) 
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50 MICROCURIE 


C'4 PACKAGES 


BUY UP TO TEN PACKAGES FROM STOCK WITHOUT AEC LICENSE 


Urea - cl4 


Barium Carbonate - C 14 
Cyanide - c= (sodium) 
Acetate -1-C14 (sodium) 
Bicarbonate - C14 (sodium) 
Formate -C!4 (potassium) 
Benzoic acid -7- cl4 
Palmitic acid-1-C!4 


Glycine -1-c14 

Lauric acid-1-Cl4 

Acetate - 2-C14 (sodium) 
Butyrate- 1-C 14 (sodium) 
Propionaté - 1- C14 (sodium) 























Formaldehyde - C14 
Glycine -2-C1l4 
Alanine -1-C14 
Alanine -2-C14 
Methionine - CH, -C!4 
Phenylalanine - 3-C14 
Succinic acid-1-C14 
Succinic acid-2-C}4 
Fructose -C14 
Glucose -C 14 


WRITE FOR CATALOG 1056-A 


RESEARCH SPECIALTIES CO. BERKELEY, CALIF. 
LOO A TTT Le ES 











and retracting 





new 
instruments 


for infusion 
of liquids 


FOR GENERAL 
APPLICATION 


HERE is an economical and convenient means for de- 
livering small quantities of liquids at accurately con- 
trolled rates. 

A threaded shaft, carrying a syringe holder and a 
pusher, is mounted in place of the regular drum spindle 
and rotated in the same manner. Syringes are clamped in 
place, or released by turning a single thumbscrew. The 
unit is designed to be attached to, and driven by, our 
Bird Kymograph #70-060. This propeller may be used 
with equal facility on our older model (four-speed kymo- 
graph. 

Since any Luer syringe, from 5 ml. to 50 mi. capacity 
may be used, and since the kymograph drive provides a 


Shigahate (= Dh ahts-\ 4 






choice of five speeds, a wide range of delivery rates is available, as 
indicated in the following table. 

This instrument has clinical applications in anaesthesia, surgery, 
gynecology, radiology and neuropsychiatry. It is particularly useful for 
administering small volumes of injectible drugs which are to be 
given over a period of time. 





71-04990 Syringe 
Driver and Kymograph 


Approximate Delivery Rates in Milliliters per minute. 
Syringe Capacity 5 10 20 30 50 
fess Garam and drum | speed No.1 0046 .0059 .0118 .0157 .024 
syringe. $156.50 each Speed No.2 .023 .030 .059 .078 .12 
Speed No.3 .116 .148 8 .29 39 0.6 
71-0499 Syringe Driver Speed No.4 .58 78 248 i196 S 
only ... $72.50 each Speed No.5 2.9 3.7 7.4 98 15 


SYRINGE RETRACTOR 


Similar to the Bird Syringe Driver, (Catalogue No. 71-0499), but is 
designed for withdrawing samples of blood (or other liquids) at 
accurately controlled rates. 


71-04492—Syringe Retractor and Kymograph (less drum and 
drum shaft) and without syringe .............. $181.50 
71-04991—Syringe Retractor, complete with change-gears ... $ 97.50 


PHIPPS ABIRD, ine. 


Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Va. 
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EXACT CONTROL 


of Moisture Content 
To Improve your Product 
or Protect Your Materials 





@ This Niagara Air Conditioning 
Method dries air directly and 
measurably, using a moisture- 
absorbing liquid spray. It makes 
humidity control a separate func- 
tion from lowering or raising tem- 
peratures and gives you precise 
control with thermostats alone; 
no moisture-sensitive devices are 
needed. You have simpler, more 
trustworthy, less expensive con- 
trol instrumentation. Niagara pre- 
cise-control installations have the 
best record for reliability. 
Niagara Air Conditioning pro- 
vides you with any temperature 
and relative humidity you need. 
Using “Hygroi” absorbent, it is 
not expensive to operate, saving 
the refrigeration commonly used 
to condense moisture and making 
re-heat unnecessary in most 
cases. It gives large capacity 
with compact, easily-maintained 
equipment. Ask for descriptive 
Bulletins No. 112 and No. 121. 


NIAGARA BLOWER COMPANY 
Dept. SC-6, 405 Lexington Ave. 
New York 17, N.Y. 


District Engineers 
in Principal Cities of U. S. & Canada 
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EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 
the name(s) of the manufaciuver(s) and 
the department number(s). 


™ POWER SUPPLY for 14-stage multiplier 
phototubes furnishes sufficient current for 
a number of tubes. Output is from 600 
to 3110 v at currents up to 15 ma. Regu- 
lation is +0.01 percent for a 20-percent 
change in line voltage and + 0.005 per- 
cent for a load change of 10 ma. Stabil- 
ity is 0.005 percent per hour and 0.05 
percent per day. A 1.02-v sample of the 
output is availabe at the front panel for 
monitoring. (Joh. “iuke Manufacturing 


Co., Inc., Dept. S4vu. ’ 


™ PULSE GENERATOR provides repetition 
rates from 10 cy to 100 kcy/sec, variable 
advance or delay operation, 0 to 100 psec, 
variable pulse width from less than 0.1 
to 100 psec, and variable-amplitude, low- 
impedance output. (Electro-Pulse, Inc., 
Dept. S404) 


@ AIR-SAMPLING KIT permits detection of 
toluene deisocyanate and toluene diiso- 
cyanate urea vapors in manufacture of 
polyurethane plastics. Concentrations less 
than 0.1 ppm are detected. The vapors 
are detected by hydrolysis to amine and 
conversion to a diazo amine compound. 
(Mine Safety Appliance Company, Dept. 
$395 ) 


™ PAPER-CHROMATOGRAM SCANNER is a 
windowless model suitable for counting 
C4 and S*5, The chromatogram is 
mounted on a drum which rotates in 
front of the detector. Count rate is re- 
corded by a rectilinear-type recording 
milliameter. The scanner and recorder 
motions are mechanically related. Chro- 
matograms measuring up to 56 by 3.5 cm 
are accommodated. (Radiological Serv- 


ice Co., Inc., Dept. $400) 


™ FREQUENCY MULTIPLIER is designed to 
reduce the time necessary for measure- 
ment of frequency in the range of 390 to 
410 cy/sec. Used with electronic coun- 
ters, the frequency multiplier cuts down 
by one decade the sampling time re- 
quired for a given precision. Multipliers 
for other frequencies can also be sup- 


plied. (The Gyrex Corp., Dept. S401) 


® DIGITAL PRINTER operates from four-line 
1-2-2-4 binary code to print up to 12 
digits on standard adding-machine tape. 
Minimum display time is 0.2 sec. Dimen- 
sions are 14 by 8 by 10 in. (Computer 
Measurements Corp., Dept. S396) 


™DEMINERALIZATION UNIT _ furnishes 
water with a resistivity greater than 10 
Mohm at rates up to 40 gal/hr. The 
mixed-bed cation and anion resins are re- 
generated, seven canisters at a time, in 
auxiliary equipment. Regeneration re- 
quires 1% hr. (Penfield Manufacturing 
Co., Inc., Dept. S405) 


™ NEUTRON DETECTOR, a boron polyester 
with ZnS(Ag) activator, measures ther- 
mal neutrons in the presence of high 
gamma flux. Detection efficiency ranges 
up to 35 percent and can be further in- 
creased by the use of enriched boron-10, 
The detector is supplied in disks 1.2 mm 
thick and of various diameters. (Nuclear 
Enterprises, Ltd., Dept. S406) 


@ RECORDING BALANCE, is suitable for a 
total load of 100 g. For thermal work, 
the wale ice is surmounted by a ni- 
chrome-wound furnace. Furnace tem- 
peratures and loss of weight are recorded, 
side-by-side, on a twin-pen electronic re- 
corder. A capacitance senser follows the 
movement of the balance beam to pro- 
vide observation of weight. The balance 
is air damped. Sensitivity may be either 
1 mg or 0.1 mg. At the end of each 
full beam movement, a weight-ioading 
mechanism is actuated. In this way, 
changes of weight up to 1 g can be fol- 
lowed automatically on the 1-mg sensi- 
tivity model. A single-recorder model 
that records weight against time is also 
available. (Stanton Instruments Ltd., 
Dept. S424) 


™ LEVEL SWITCHES are glass tubing arcs 
filled with a special electrolyte. One hol- 
low platinum electrode and two solid 
platinum electrodes make contact with 
the electrolyte to provide the output sig- 
nal. The switches can withstand tem- 
peratures up to 200°C and operate be- 
low — 60°C. Level and deviations from 
level are indicated to within tenths of a 
degree. (Corning Glass Works, Dept. 
S413) 


™ TEMPERATURE TRANSDUCERS for tele- 
metering applications are of resistance 
type, giving outputs up to 5 v for charge 
of 150°F. Standard units cover the range 
from - 320° to +500°F, with + 2-per- 
cent linearity. Special units can be had 
for use up to 1600°F. Resistances of the 
units range from 100 to 20,000 ohm. 
(Arnoux Corporation, Dept. S409) 


™ POWER ABSORBER, operating at 13,500 
w, continuous duty, has a weight of 1 Ib 
per kilowatt absorbed. Air, drawn 
through circumferential slots by a fan, 
flows over V-section resistors to dissipate 
the heat produced. Overload protection 
is provided. (Sun Electric Corp., Dept. 
$412) 

JosHuA STERN 
National Bureau of Standards 
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iil POSITIONS wane jill 


Biochemist, 31, Ph.D.; 5 years’ postdoctoral 
research; thoroughly experienced in enzymology 
and intermediary metabolism; desires teaching 
and/or research position in New York City 
area; currently employed in academic institu- 
tion. Box 204, SCIE NCE, X 











Budscrinologist—Animal Physiologist; Ph.D.. 
August 1957. Research studies include measure- 
ment of plasma 17-OHCS; adrenal-thyro:d, and 


parathyroid-estrogen __ relationships. Academic 
and/or research position desired. Box 200. 


SCIENCE. Xx 








iii POSITIONS WANTED || 


Geneticist, Ph.D. Excellent training and ex- 
perience in plant —e ences. Research or teach- 
ing. Box 203, SCI CE. xX 


NSF-NIH Fellow, 26, desires teaching position 
with research opportunities in genetics. Could 
teach zoology, biology, or embryology as alter- 
natives. Ph.D. requirements will be completed 
in September 1957. Race ations. Married, one 
child. Box 206, SCIENC X 














lil POSITIONS WANTED || 








Physiologist—-Pharmacologist. Ph.D., —experi- 
enced, capable writer. Good salary expected. 
Box 205, SCIENCE. X 





Physiologist, Ph.D.; 7 years, assistant profes- 
sor of physiology, medical college; 8 years, 
chief, department of research involving environ- 
mental physiology and aviation medicine. Medi- 
cal Bureau, Burneice Larson, Director, 900 
North Michigan Avenue, Chicago. xX 
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BOOKS + SERVICES + SUPPLIES » EQUIPMENT 








DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis —- provided that satis- 
factory credit is established. 


$22.00 per inch 
21.00 per inch 


Single insertion 

13 times in 1 year 

26 times in 1 year 20.00 per inch 

52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
CIENCE 


reach 4 weeks before date 
of issue (Friday of every week). 











iil BOOKS AND MAGAZINES || 








OE SE. 7 _ | Sets and runs, foreign 
SCIENTIFIC and domestic. Entire 

libraries and smaller 
PERIODICALS 


and BOOKS collections wanted. 


WALTER Jj. JOHNSON, INC. 
111 Fifth Avenue, New York 3, New York 











Your sets and files of 


scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at high mar- 
ket prices. Write Dept. A3S, J. S. CANNER, Inc. 
Boston 19, Massachusetts 


|\\||SUPPLIES AND EQUIPMENT |||||/ 














a * “From the hand of 
albino rats the veterinarian 
to research” 
Hypophysectomized 
ats 
*Descendants of the 
wa ty vend and 
istar Strains 


© 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 














POLARIMETER TUBES & 
ACCESEOR IES 
for GENERAL, SEMI-MICRO 
& MICRO. POLARIMETRY HIGH 
TEMPERA ATURE, CONTINUOUS 
FLOW & INVERSION TESTS 


Write for List PT-14 


0. C. RUDOLPH & SONS 
Manufacturers of Optical Research & 
Control Instruments 

CALDWELL, N. J. 


P.O. BOX 446 
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LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 

and Screening, Flavor Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
P. O. Box 2217 © Madison 1, Wis. 

















RESEARCH 


Sy” ANALYSES CONSULTATION 
BIOLOGICAL, NUTRITIONAL AND TOXICOLOGICAL STUDIES 
FOR THE FOOD, DRUG AND ALLIED INDUSTRIES 
48-14 33rd STREET, LONG ISLAND CITY 1, N.Y. 
‘Western Office—9331 VENICE BOULEVARD, CULVER CITY, CALIF. 


TO AUTHORS 


seeking a publisher 








Learn how we can publish, promote and distribute your 
book on a professional, dignifled basis. All subjects con- 
sidered. Scholarly and scientific works a specialty. Many 


successes, one a best seller. Write for booklet SC—it’s free. 


VANTAGE PRESS Inc. @ 120 W. 31 St., N.Y. 1 
In Calif.: 6253 Hollywood Blud., Hollywood 28 
In Wash., D.C.: 1010 Vermont Ave., NW 


||| SUPPLIES AND EQUIPMENT ||| 


MICE 


Swiss Webster C-57 Black 
C3H Agouti AKR Albino 


Millerton Research Farm Inc. 
Millerton, N.Y, Phone 219 























LOVINS MICRO-SLIDE FIELD FINDER 
Now avallable direetly from 
the manufacturer 











LOVINS MICRO-SUDE 
FIELD FINDER 
NO. 201080-180 


ADE One 
W.@..@.GURLEV 
TROY. MN. Y.U. B.A. 





Write for details. W. & L. E. Gurley, Troy, N. Y. 








MICROSCOPES 
SCIENTIFIC INSTRUMENTS 
NEW AND USED 
WE BUY, SELL & TRADE 
Write us what you need and what you 
want to dispose of. 

THE TECHNICAL INSTRUMENT CO. 
122 Golden Gate Ave., San Francisco 2, Calif. 














PURINES (4 


and other tagged compounds 
OF HIGH RADIOPURITY 


ISOTOPES ““Company INC. 


703 S. Main St. Burbank, Calif. 














| BOOKS AND MAGAZINES ||| 


PSYCHOPHARMACOLOGY 


AAAS Symposium Volume! 
edited by 
Nathan S. Kline 


6” x 9”, clothbound, 175 pp., 
bibliographies, index, 1956 
$3.50 ($3.00 for 
cash orders by AAAS members) 


This volume consists of material pre- 
sented at the first major conference on 
the remarkably successful use of new 
drugs such as chlorpromazine in the 
treatment of mental disease. 











“The authors are competent and care- 
ful workers who have approached this 
problem with a scientific attitude .. . 
Throughout the volume runs the thread 
of caution New vistas are being 
opened for the psychiatrist, the neurolo- 
gist, the physiologist, the psychologist, 
the pharmacologist and the chemist.” 
Foreword, Winfred Overholser. 


“This volume is not a reference in- 
tended for use at the introductory stu- 
dent level. It can be reviewed with in- 
terest, however, by any serious member 
of the reading public.” American Journal 
of Pharmaceutical Education, July 1956. 


At all book stores or write 


American Association 
for the 


Advancement of Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 








||| SUPPLIES AND EQUIPMENT Kl 
e HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 
HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 








One of complete line of labora- 
tory-tested PALO Stirrers. inex- 


pensive, thoroughly reliable, 
sultable for most laboratory 
stirring operations. 


Write for Bulletin X-1. 


PALO LABORATORY SUPPLIES, Inc 


Reade St.,-New York 7 
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Advertising office: 11 West 42nd Street, New York 36,N. Y. Pennsylvania 6-1858 


SCIENCE The weekly magazine of research 


June 28, 1957 


TO RESEARCH DIRECTORS 





It is a source of great encouragement to us that more and more 
companies are beginning to consult their research departments 
in regard to advertising. For many years, we have felt that 
the Research Director could contribute substantially to the 
promotional activities of industry. 


industry's growing dependente on research has played a 
decisive role in bringing about this change. Most companies 
now realize that their futures depend on new applications for 
their existing products. Because of this, they are anxious to 
make sure that news of their activities gets to the research 
scientist. 


If you have a voice in your company's advertising policies, 
you will certainly want to know more about SCIENCE MAGAZINE. 
Let us show you how SCIENCE can do an effective job of 
carrying information about your products to research workers 
in every phase of industry and government. 


"Facts about SCIENCE,” a new booklet, gives detailed 
information on circulation and readership. To get your copy, 
just drop us a line. 


SCIENCE 

Room 740 

ll West 42nd Street 
New York 36, New York 


Sincerely yours, 


Cark } toterage 


Earl J. Scherago 
Advertising Manager 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 











MADE BY 


CARL REVOLVER 
ZEISS | MICRO PROJECTOR 


IN WEST GERMANY 








The advantages of micro-projection . . . permitting the showing of microscope slides to a group 
of scientists or students as well as pointing out specific details in the projected object .. . have not 


been fully utilized because of the complicated handling of micro-projectors that were thus far 
available. 


With the new Carl Zeiss Revolver Micro Projector apparatus, these difficulties are completely 
eliminated. Six objectives coupled mechanically to suitable condensers together with special 
projection eyepieces instantly project an image on the screen from low (macro) up to, high 
magnifications. All objectives are parfocal and the matched condensers provide illumination by 
the Koehler principle. Thereby best resolution and greatest brightness of images are assured. 


Special projection eyepieces guarantee favorable fields of view, even at long projection dis- 
tances. A fully automatic carbon arc lamp eliminates frequent manual adjustment, so that even 
untrained operators can easily handle this projector. 


The Revolver Micro Projector can be quickly converted into a lantern slide projector for 2 x 2- 


in. slides by merely swinging a reflecting mirror, a condenser and a projection lens into the path 
of rays. 


Write for free detailed literature 


CARL ZEISS, INC., 485 Firra AvENUE, NEW YORK 17, N.Y. 


Guaranteed uninterrupted repair service 














